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S cbound SS ati lal \ : 
: ound son 
! 1 ¢limat Vel incl s 
' More ! 
\ ippears 1 the B | 
rev) , SWISS veogvraphel! T 
SIS The seven fat and the seven ' 
; : 7 ered THIS o-Ven? 
ears suggest that this coirmeided : 
: be know) r)\ nan I 
well-known sun-spot  ¢vel 
. ill 1} ) ~ 
isually ranges between 10° and 
ith, : peral 1? \ 1) 4 ? 
Is The se asons of rainfall and , . 
x | m st iS Leo 
plenty and famune, bear a 
. \ l hy Cry Ith 


resemblance to recent periods of 
dance and want Accordingly, 
must receive the credit for issu 
first known long-range forecasts 
fall and = drought Ile also 
ed a world’s record for verifica 
ch has not even vet beer 
ed in these modern times. More 
was not only the first to propose 
so the first to operate successfully 
r-normal granary Another evele 
er, another expression of 1 
was ment med by Bacon nl 
evinning of the seventeenth cen 
en he said that every 5 and 30 
Low Countries the same 


weather Is reported 
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records of ice conditions and severe win 


ters, and the dates of poor wine-grape 
harvests He recognized 25 eyeles be 
tween 1020 and 1890; though their aver 
age length was 35 years they varied from 
20 to 00 vears, which suggests that they, 
too, perhaps were multiples of the sun 


spot cycle. More recently, Douglass and 
Huntington have found similar cycles in 
the annual rings of trees, and the former 
has made brilliant use of them in dating 


prehistoric of the Southwest 


He likew Ise 


dry and wet periods in the 


pueblos 


has cliscovered evidence of 
rings of fos 
sil trees that flourished millions of years 
ago. Moreover, seasonal melting of the 


vlaciers withdrew 
the close of the Glacial 


ice as the continental 
to the 
Period 
lavers in which Antevs has found cycles, 
10.000.000 


north at 


produced characteristic annual 


and some years similar 


laid 


northeastern 


ago 
down in the 


Utah 


deposits were being 


Green River lakes of 
and southwestern Wyoming 


Those who have traveled to the Rock 





FIG. 2 SHORT-GRASS COVER OF BLUE GRAMA 
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ies from the have crossed the 


act 
Kast 
1 } 


vrass country and have seen the 
of grasses to which it owes its 1 


Since the days of trapper and p 


have been known as. b 


these 
becau se bison 


the a . 6 
» 


vrasses and left 


much 


vrasses, not so 
them as because 
erazed off the taller 
shorter ones in their wake during sp i 
fall When eatt 


ceeded the bison and were held in | 


much 1 “J 


ferred 


and migrations 


or under fenee, thev grazed 


closely than the moving bison, kee 0 “ 
the plant cover in the short-grass ¢ y, 
tion almost constantly. This effect ¢ 
naturally greatest in dry or drought 4 


buffalo eTrTasses 


Pad 
indicators of a 4 


that the 


Vvears, SO 
cally appeared to be 


climate. The first suggestion of this 
lation was made by two young botanis 
the threshold of 
explored the sandhills of 
1892 and 1893, on the eve of a more 


drought than the West 
that time 


Just on 


ecology 


Nebrask: 


astating 
known before 


Almost these botan 


everywhere, 


Noil Conservation Nervice 
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| a close curly sod of buffalo and 


1 grasses, and they naturally con 
1 that this represented the normal 
crop of that particular climate 
the tall 


sses had not only suffered most from 


did for time being. The 


wht itself they also had been 


(| SO closely 


that they either seemed 


absent or at least to be unimpor 


As a consequence, the opinion 
that short-grass indicated a climate 
dry for farming and adapted only to 
This 
biologists and 


to doubt its 


became 
there 


accuracy be 


attle industry view 


ent among was 
OCCASION 


the exceptionally wet 
tall 


magic 


Summers 
seemed 1 


the 


when 


vrasses 


me up by Relets of 


nal vrassland have since been dis 
red mn all sorts oft protected loca 
s, the most interesting and best dated 


¢ the cemeteries of frontier towns 


the most wide-spread and exten 


are the fenced right-of-ways of 
ads 
xploration during the two decades 
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tot 4 | 
stations. The des 


appeared ! Tie orm or n ced 


SO Ca led 1) ause a lavel 






reduced bot! rrama and bu 


to a secondary rol T 

early explorers and ! ! 
further proof that th 
vegetation Was mixed I] 
most decisive TeSTIMOTN nas ? 


phot wrapns takel by the H 
logical expeditions in the Gr 
S70. Thess 
irbed lands 


luxuriant cover of tall w 


between 1867 and 


depict an undist 


] 
b we Yrasses 


companions are completely hidadel 


omnipresent sagebrus! f 
which has spread widely becaus 
vyrazing and recurre) 
nowhere to be seer 


However n sclentifie n 


the daily press, correction is 
to overtake the original fa 
eround s} rt-Crass SePETNS 

Any One \\ SPS 

the view that it Is a trust 

cator ol mate and rops 

Im some quarters Recent 1 on 
tions Tor e remova 

our western population ave bee) 


upon the assumption that s 


the natural vevetat 
Plains, that this proves 
unfitted for crops and that 
duction population there! 


ative. On the contrars 
question at short-erass is a n 
cover 
and dt nel twoll « ntinne ft 


other as they have done in p 
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turies If they do, average crop vields 
for the next 10 vears will equal or ex 
he | a Tria y] the present decac wit! iTS 
heavy burden of drought 
1] 
The first homestead act, of 1862, stim 


from 


] 
released 


ulated thousands of men 

militarv service to test their fortunes in 
the fertile prairie soils of eastern Ne 
braska and Kansas A few vears later 
they met the first turn of e evele in 
the disillusioninge drought period of th 
early seventies, and this misfortune was 
rendered all the more tragic by the most 
devastating plague ol evrasshoppers 
known in America. These adverse con 
ditions partly checked the ive OF mi 
rration but a fay rable shift of the evel 
for the next 10 vears inspired the great 


known in the 


With memories of 


sé ttlers 


pri wr «i thre West 


peo 


vrasshopper Vears in mind, pioneer and 
newcomer alike felt that drought and 
for good and that 


hard times had passed 


eld not} ine but timely rains 


, , 

the Tuture | 
] 

iful crops This feeling 


capital 


ecommonwealths to 


SCTENTIFEIC 


MON TIL 


| ; 


aith even 


port to the my 
permanently 
a result f sett 
Such beliefs) w 
drought of 1889 


by That 


eration 


‘xodus f1 


men oO 


f science ova 
h that the 
changed for t 
lement “al a 


ere disturl 
] 


and shatter 


\t 1893 Qe 


pare] ed re 


across 


| ther } 


found a new generation of 

pressing into the Great Plai 
periods of remarkable raint 
asting from 1905 to 1909 ai 
from 1914 to 1916. This lat 
Was intensified by the war-t 
ror wheat and the seve 


1917 


19 ent almost un! 
fabulous prices tor vram 
now and then passed witl 
until the ollaps f the w 
a _ saad a 
ror whea produced Chron 


depression, whic 
erash of 1929 a 


drought a year 
manv persons he 
lean vears have 


‘h became ac 


‘ 
nd the onse 


or two lat 
ieve that ft 
been a per 





ve The 
] ; 
Clitha 
he bet 
Cult j 


wer by 
“l fora 
Wriiel 


IONS St 


the Muss 


omes 


mugen 

' Tite ~ 

mS atte! 
| 4 

all, the 

d the s 








Cars, | as | 
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of one storm and 


aiso may arive 


ave been 














made with increasing 
aduring he past 70 


years 


found some 


agreement between drv or wet periods 
and the variations in solar” radiatio 
whi are indicated by the number of 


sun-spotS; in some studies, at least, the 


COPreSpol dence IS striking In the hope 


ol dise veering al connection between 


drought and sunspot extremes, the rain 
Middle 
1921] 


was the dis 


rds of all stations in the 

compiled im 
The first result of this study 
hree greatest droughts 


erded Witt The 


1S70—72, 


vrreatest sun-spot 


maxima (ot 1893-95 and 1917 


19). when the number of sunspots tor 
each of the three maximal years aver 
aged 8) or more. The alternate maxima 
of 1883 and 1905 were marked by a rela 
tively low number of 63 spots, and rains 


‘ to excellent in and 


were venera ly rood 


about these vears Tentative forecasts 


of a maximum of about 100 


spots Ba 
1917, attended by serious drought, and 


79 spots in 1928, with 


of approximately 


normal rainfall, verified 


Through the 


were 
cooperation ol the Works 
and the Fon 


Progress Administration 


est Service, rainfall records are now 
being compiled in terms of exeess and 
deficit contrasted wit! the mean 


Nort! 
continent The first fruit of this project 


} ' | 


apt 0 


amount) for the whole American 


IS a state averages and their 


annual departures from the mean, be 


ginning with 1876. This table confirms 
the occurrence of droughts at high sum 

Spotl maxima ina iT iSO reveals i 
marked tendeney to drought ars at 
times whet spots are fewest lurther 

more, i not only corroborates 1 trend 
toward normal precipitation at the low 
maxima 1883, 1905 and 1928, but also 
discloses that normal rainfal or better 


SIUDESDO 


0 t | 
tl) ! | 


the drought of 1870 


is table. does not inelude 
that 


e high max 


9, based 


WS 


great droughts fell at tl 


Two 


1917. while similar de 


ima of T8935 and 
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ficiencies occurred at the five n 
betwee) 1890 ana 1935 Howe ‘ 
leaves unexplained = thie drv \ 


Cause IS sugvested hy Tie act 1 
coincides with an abrupt chang 
to 50 sunspots in the direction 


MmaXiInuM Or mili 
evood 
eentury have heen 87D 7s 


1914-15, 1920-23 and 


juent single 


rains it 


SS with fre vears 


ing. Beginning with 1929, the depa: 
from normal in the West genera 
nh the drought helt l! particul 


although the 
1932 and 1] 


1929-36 1s the 1 


been uniformly minus, 


‘it was slight in 1929, 
The dry 


nearly continuous 


( 
period ot 


that has been re 


for the United States, but the int 
of 1893-1901 was virtually as. se 
Bad as if has hee) The severity oT 


recent drought has been much ove 


mated, largely because of dramatic « 


This 


supported by a 


Storms reassuring Opinion W 


consideration ( 


lds for the past de 


pp tential crop \ i¢ 


In a state of nature, probably at 


ravages ol cre 


Ing thing escapes the 


in some form or degree. The effects 
felt first by pia TS al d especially by 
nuals, whose fate depends upon as 
SCOSOT he vyreatl Crops ol the West 
world—corn, wheat and other s1 
yrains, cotton and sorghums—art 

} ‘ { | } + 4 
nuals, most of which are subje« 
whims of a hot summer, whe 

} \ 

days may do irreparable damage 
ture’s crops. with the « ept'on of we 

} " 
are largely perennia This Is spee 
true of the plants that make up the g 
vegetations or climaxes. {f 1s pract 
Impossible for a drought of several ve 
I do more than stunt them, unless 1 
has COMptL ited the situation Most 
sects, as well as many other animals 
as adults during a single season, 


resemble annual 








sive to drought. Those of longer 
such as birds and mammals, 
more slowly and their numbers 


falling 


correspond, rising 


\ eS ty severa Vears 
grasshoppers or locusts and cet 
lents, periodic increase is often 

eat that it produces veritable 

g ke those which marked. the 
yer vears ol the seventies 
pper plagues in the West seem 


caused 


migration 
-_ ’ 


results of 


wht; this relationship apparently 
xisted in Europe and the Orient 
3 hb al davs Between the time 


| 1862. the 


rieemagzne ana migratory 

: vaded E irope 132 times, and 22 
se invasions were devastating 
s of the first order 


Nort! : the perl 


" hit? 
wilt S Its 


rabbits 


populations oO snow-shoe 

s are of tragic importance to In 

bes and to such predators as the 

x and marten. whose basie food 
bbit meat. These variations are the 


veles. 


documented of all animal « 


record of the f trade 


an eXact ur 
Cel kept by the Hudson Bay (‘om 
for more than 100 vears Seton 
shown graphically the fluctuations in 
t numbers and the corresponding 
and fall in the number of the snow 


eST) 





These variations 


There 


between 


‘hier enemies 


? 


ponded closely 


] 
aiso Is 


avreement times of m: 


numbers and = sun-spot minima, 


ib \ because there is greater warmth 


erowth at such periods 


e full evele oft 


climate 


movement of human populat 


} tself sa evele of advance and 
it There have been four chief o 
s for such tide-like movements i 


advance was 


West 1?) why ] the 


by superior rainfall and = good 


| | 
while backward movement 
d drought and crop failure. The 
{ 1] +} } 
vO Crises ‘ nN ne eariv seve 
cl nineties, at Times o hig Sill 


maXima ; 
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S hig mart S and 
hla }) \ ni 
tle " 4 | 4 i! 
curred in the miast ra 
the ma ner r ¥e 
i on, Ss ( istlal 1 
eastward did t materia 
juestion « ree de} 
ritica ( Ss Ss vn b I 
the Great Plains Comn 
LOG ‘ ) ssect he 
region di sustain its ex 
tio i ew ) 1s 
whether red tio} nm num 
lmiperat Is lla ) 
appeared early i Med 
sideratiol tel 
Meanw a natiol 
economic Cond Hs 
and Kx ! i ‘ (pportu 
published, the ew s 
port hy , = 4 
Plains ! mum ¢ 
wit Sa x , 
quarter Nn r 1) 
leal economy would re 
i neariv three mes sr 
uur judgment 
areas ana l 
arge nN en . ron 
her o De S . 
to ¢ nsiiel ~ 
and the possil s 
After « ISS]! ! 
t rat . } S 
TOV.000 people 1 be mn 
(;rea ‘ ns | S 
\ 
Dust-storms, s ! 
ne t 1 ef f irs 
viy 7 st 
C thea « ‘ 
ma I ‘ 
ind fu \s Di 
is Ss ~ . ' ) 


TIClLeS 
Trons ¢ 
hal 
bances 
matte 


SCTLTEN TIE 


ronment is fly to analyze the 
evetatiol mn the processes. of 
! nich ore el orde} r 
1 proper bala nt} fe) 
ite 
! Ss nothing mvstel \ about Tie 
NH \! ! plants act 1 hold pat 
of soil in place, but the combina 
ft different plant covers, soils, ¢hi 
maditions and lman distur 
are innumerable As a result, a 
‘h is simple in its essentials 


ice. More 


Hla! iM rie mm plex I) prac 
ove vevetatiol not Ons protects the 
SOLE Upon WwW Che it @rows but it also ex 
erts a beneficial action for considerable 
distances beyond his is easily seen n 
thre isé f windbreaks and shelterbelts 
and it apples equally though less con 
spicuously to crops grown in strips, and 
even to mdividual clumps of grasses In 
al ses, Plants slacke the movement ol 
wind or water and redu reven «a 
stroy their power to move loos particles 
orl sol 

This ability to protect s ries muel 
wit! e kind of plant and the Torm ol 


Whitle 
eVVe 
beneat! 
Wi 1! 
tall on 
eontre 
eonrint 
foree ¢ 
That 

rr i ! 


pel ror 
before 

Stubb ( 
vrain-fi 
method 


drilled 


all stems and dense 


ike trees the first choice for wind 
shrubs nl bushes rank next 
rrasses and herbs come last. How 
ve turn to the control of soi 
them, vrasses move Ip to parity 
COS The native mat ‘ I Yrasses 
short torms ana but }« rect 
f erosion by wind or water and 
1eS o hold tive ~~ a il? 1 The 
ia \ ra until mine tenths o1 
surface is exposed by ove 

| vrasses may protect the soil 
as well as living ones, and thes 
n great service during dry periods 


SeuSOn 


vives comparable protection To 


utter harvest 


s ( 


control 


Into the ground withon 


permits 


| seed IS 


it plowing 


MONTHLY 


Stubble als may be saved as 
y/ } pore ents DOW ne M1 
felds which are summer-fallow 
dri ny reduces rOp-N le ils 
Strip-cropping probably sul 
promise between high vields and 
tive drift y 4 © 


(arasses and rays which b 
the vrass Tamlly have one furt} 
Vahnitave Their evreatly branche 
hold the uppet avel ol soll so fir 


particles often can he removect oF 


a power-strean since con parable 


ure rare in nature. these roots 


usually strone protection agains 
moval by eit} er flowing Waiter oOo} 
(irasses of the 


(rreat 


— | . 
baitiititatl knowl as sed and 


Bunch evrasses are the 


/ 


for their habits fit the preva 


Climate Chev usually are muel 
than the sod erasses and have 
denser root svstems. but the ro 
eround tess uniforn than ado tl 
formers. This latter group incl 


outstanding tvpes as wheat grass, b 
erass and one or two of the erama 
if they 


TiOMS 


iniformiv: all but wheat 


vyrasses Whose leaves form a mol! 
less dense mat. They spread reac 
means Of rootstocks in the soil ar 
ners upon the surface Thanks 1 
ability They surpass other plains 
In ability to resist overgrazing and 
ra sturbances 

(irasses also. ar divided = int 
mecdiin or mid and short roup 
cording to their comparative | 
Stature rrespy (IS CLOSE tT rr 
eonditions andl especially to ava 
water. The three groups therefore r 
both the amount of momstiure ib the 


and the ran upon it 


evrasses, such as bluestem and sande 


require miucl water and hence oc 


vallevs or sandhills; the mid 


TUuSSeS 


erally prefer sandy loams with less a\ 


able water: and such 


short-grasses 
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buffalo ai Wheat vrass select the rhe . 
s 0 tl s ied = hard-land inet tl 
overed the deo ( to whiel the sl ! 
s will blow is determined chiefly hose IK 
texture and the amount of o1 rruSSeS 
atter and water in them Sand that Is 
~ ft about constantly when thev are sure ti 
st the others drift less and less vii W 
r sand content decreases It is a piet 
tine correlation that sand. whic ls CS 
s most readily, is covered by the ta thie 
asses, the intermediate soils chief! creased 
(l-grasses and the fine, compact silts When ve 
ffalo eTrass llowever. the proter particles 1 
ilues of these three TVpes are mucl The | 
alike than their stature seems to Sol-c 
‘ Under natural conditions ais cities 
them affords an almost perrect COASTS al 
against the stronevest winds t buries wv 
ippreciat how effectively erTausses Whelrmis i 
veeds protect the soil surface, we best method 
Vv to notice that thev form minia eros 1) 
windbreaks In this role, thev rr erally, depo 
the wind Velocity ror a distance to where 
eware that mia\ be as itlel as ?() breaks Tie 
their height This is several times enoueh 1 
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silt is caught and dropped before it 
reaches farmyards, or an outer low wind 
break may be used to catch soil before it 


piles about the windbreak proper Rus 


sian thistle and other tumble-weeds are 


especial: 
to rest along fences and windbreaks and 
thus produce deep drifts. Such tumble 
weeds can thrive, however, only in soil 
that is cultivated or otherwise disturbed 
A pasture strip to the windward of build 
Ings Will almost always eliminate danger 
from them 

Some writers believe that dust storms 
have occurred commonly throughout the 
later geological past and that deposits 
hundreds and even thousands of feet 
thick were produced by wind action 
Without presenting the ecological evi 
dence in detail, we may say that even 
a thin cover of vegetation controls the 
wind so effectively that soil-drift) and 
deposition during the past must have 
been limited to bare areas such as ocean 
strands and river-banks. During the his 
torical period, dust storms have come 
only from soils exposed by man in the 
course of settlement 

Of all the forces that act upon plant 
cover to destroy its protective power, 
those released by man are by far the 
most pote it The only natural one of 
ereat significance and wide extent 1s 
drought, though floods and animals may 
exert much local effect Even drought 
is chiefly contributory and the train ol 
events which lead to soil drift and dust 
storms 1s regularly set in motion by dis 
turbances due to man. <All these—culti 
vation, fire, grazing, road-building, ete 
lav the land surface bare and provide 
opportunity Tor erosion 

The control of wind or water erosion 
must be accomplished for the most part 
by means of vegetation; all other aids 
are merely contributory or are to be 
emploved when the protective effect of 
plants is absent or while plants are being 


restored. Wind is more readily con 


trolled than Is water. since even an open 


undesirable because thev come 





cover does this effectively, not o1 
neath it but for considerable distay 
the leeward For the hearl Col 
control of runoff and erosion, a 
cover Is necessary W here cultivat 
fields keeps such cover from growing 


} 


races, dikes and furrows must be uss 


reinforcements to plants. On the ¢ 
Plains, similar aids should be ut 
where overgrazing has become a me 


during drought and renewed rains 


bring volumes of water that the impo 


ished pastures can not retain unt! 


absorbed 


So thorough is the control exercises 


native grassland that the return ot 


lands to grass in the Great Plains 
come to be generally regarded as 
proper, if not the sole, sclution of 
problems brought in the train of dro 


and abandonment of crops. This be 


however, has failed to take into acc 
several eritical considerations, nan 


that drought itself, though recurrent 


always transient, that methods of pr 


cropping and erosion control have 
developed and are being applied 


Inereasing success, and that restorat 


' 
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that rarely occur As a 
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er involves much 


vy of seed land 


over a 


» generations, attempts 


to rejuvenate over-grazed o1 


ranves D\ the | 


simple device of 
and leaving the rest to na 
efforts 
Ss, except 


seed 
uniiorm 
eondl 


conse 


Suc have been 


under morsture 


e have been foreed TO 


\\ hOOoOK more 
nto nature’s ways in order to dis 
yw she succeeds in Improving pas 
abandoned fields 
With these 
able to speed up 


hetter 


ind re-covering 


en the opportunits 
hand, we are 
other or 


processes, To use 
available and to 


More than 


service 


an those now 


the field of action 


mito some of 


can press 


wes of cultivation and can se 


ymuibined forage and protection 


those found in fields 


resembling 


nnial Crops In such CUSCS, the 


s narrowed to finding and main 


, 
he best erass crop and. of corse, 


~ pry A 
oi acetal , vr. 
M4 om POO AED ¥ Rie 
7 "Ee d “= —_ ¥) 
ae 7 


more than the 


have 


Pers Whel 
numbers at 
two compet 


SUPPLY, ul 


t} e weeds 
amount by 


to support 


suffers | 


with the we 


tion of the 
appearance 
competitors 


1) 
LOT) 


tl ind ana 


ePTOSLON mia 


} ore ~ 
dicartors 
ferporation 
protect (>! 
has be est 
abundan 


drought 


rie ll i 1) i 
this work 
Ss grazing be 
best mswe!l ~ 
mis tye ! ti 


the su 
| it Tire 
Valtl ‘) 
mated 
t The 

i 

MIeXS t} 





| y 
ora 
] avr'e tT} 
Dala 
{ 
iss | 
s § 
' 
t | ) 
nil { 
aicap 
h sten 
oOvVvel ~ 


masters 
ol } 
rectuce 
‘ 
Lon) 
" 
t ! 
s i 
CSSITVE ~ 
re ory 
a } 
pat 
i pial 


from th 
weeds 


ve retha 
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nais per acre Complete removal ot 
ittle for a vear or two 1s often desirable. 
but toe rreqte nti it IS Impossible, espe 
cla during drought Instead, herds 
Intist rotate Trom pasture to pasture ol 
vrazing must stop during a special period 
Since erasses are most susceptible to dam 
ave When they are becoming evreen in the 


erazing generally should 


Delay ed 


spring spring 


be deferred as much as possible 


erazing demands an adequate SUpPpPIV ol 
fodder, a fact that makes the evenera 
development of forage crops an indis 
pensable feature of anv suceesstul farn 
system tor the Great Plains 

The question of how far artificial re 
OTussil is cesirable miuSt remain open 


until the method has been tried in the 
Various climates and covers and the cost 
of assured) results is determined low 
ever, Where erosion Is active and the flood 


IS vreal itis on the 


the | 


risk To large cities “as 


divide between ‘latte and Arkansas 


rivers—the cost of restoring an effective 
eover is much less important than the 
speed with which it can be done. In all 
such areas sowing and planting should 
be used to hasten recovery as much as 
possible. Unfortunately, two of the best 
species for this) purpose, buffalo and 
Wheat @rass, are not well adapted to this 
region, While a moderate reduction n 
stock for a vear or two ai regulated 
raz thereafter probably would re 
move flood danger to cities alone the 
mountain front. These measures must be 
reinforced by terraces, check dams and 
reser rs to provide assurance against 
the occasional torrential rains which are 
popularly known as cloudbursts 


recedil 


thousands 


vins has telt in its wake 
ol aba doned fieldls whose hmahnavemel 
has reverted to nature She has taken 


these areas hand and im her own delib 


1h} 


erate fashion has called in a succession of 
plant communities to re-establish the 
erass cover, beginning with weeds the 


IeIC 


hrst 
) tT} } 
al 
miatte 
iit 


propel 


vears 


sucl 


fie 





MONTHLY 


Was exceed 
ed disturbance, 
seeds and ree 


peredl Progress 


«iS requel OO 
returned to razine olten mn ti 
weed Stave or even by) uliization 
abandoned Crop In Corse LLETLCE 
areas of the Great Plains are el 
boards of abandoned fields in al 
and cegrees of recove Th 
fashioned mto a nice erradcdtila 
for the study of regeneration a 
Zation 

Kor hundreds of these fields n 
districts, Savage, Judd and other w 
have been ab e to determine the 
first or renewed cultivation, the 


abandonme! 


lenett 


CeSSI 


re overs 
in this connection 


ates most rapidly 1 


euse 


heHvVeS 


Cars 


{ : _ 
armer, 


} 


and the 


determin 


of ti period during wil 
has acted to brine about 1 
The most significant dis 


is that SuUcECeSSIO 


fields of the 


a 


usually a citv-dwel 


is clesk i)? bench i) 
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culture and the farm population 
Great Plains by a continuance 
practices that have brought about 


Ing conditions on average farms 


Soil Conservation Service’s achie 
In Winning the great majority 

to cooperation in its demonstrat 
results far 


ects, and in securing 


l 


proportion to the brief period of its 
tence, shows that western agricult 
be, and is being, improved. More 
direct and complete answer to thi 
tion is furnished by Charles Pea 
farms mn eastern Colorado, where | 
furrows are employed to retain a 
ture that falls in a region whose 
precipitation is about 16 inches 
device. coupled witha generally ex 
system of tillage, has produced vie 
18 to 22 bushels of wheat per acre 
vear since 1932, with the except 
1935. Failure in that year was d 
grasshoppers, which took the 


— Wheat as fast as it appeared above g 


DECADE 9°65 14 935, y in the fall of 1934 Since these 


enjoy no peculiar natural advant 


their erop-yields fully support the res 
achieved at the various dry-land stat 
Great Plains is to be found in the yields When the two sets of yields are comb 
of grain, and especially of wheat, at the they leave little room for doubt as 
experiment stations of the Division of Great Plains’ capacity for wheat pr 
Dry Land Agriculture. Along the east tion. In fact, the vields obtained d 
ern line of stations from North Dakota the decade of the most serious droug! 
to Oklahoma, average wheat vields for our history compare most favorabl) 
the decade ending with 1935 ranged normal averages in the more humid 
from 17 to 31 bushels per acre. In the tricts several hundred miles eastwat 
western series of stations, with a rainfall : 
several inches less but with the compen [IX 
sation of higher elevation, vields were Almost every one admits that a me 
practically the same: 17 to 30 bushels per of long-range forecasting as accurat 
acre the daily predictions of the Weat 
With respect to balanced cropping and Bureau would be one of the cvreatest 
the feeding of stock, the average vield of | ceivable boons to agriculture. The g¢ 
corn was 20 to 22 bushels per acre, while est achievement in this field has beet 
milo ranged from 23 to 34 and kafir from prediction of monsoon rains, by mea 
21 to 25. The fodder as a rule approx which the threat of famine has bee! 
mated two tons per acre duced in India. In this country, 
Yields on farms in these same regions Ewen’s October predictions of w 
were much lower. But no one conversant rainfall in southern California have | 


with the situation expects to save agri- so successful that his researches hav 
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anclal assistance Trom utility 


es interested in annual forecasts 


ro-electric power. During the 21 


forecasting, he has obtained an 


ent of 75 to 8O per cent betwee 
ted and recorded rainfall. For 
California, McEwen made 15, 
the Santa Barbara region 17, 
ssful torecasts during these 2] was confi 
second 
physical system in the interior of — anticipat 
tinent is more complex than that number 
Pacific Slope and demands differ maximus 
ethods. In the tentative effort to fewer thi 
1928, 


basis for prediction of raimfall in 


at Plains, solar radiation in terms 
sun-spot evele has been the chiet 
This has been supplemented by 
ation between the rainfall of this 
and that of California, where 


Barbara 1s under test as a key sta 
ause of its Intermediate position 
rrelation has amounted to 70 per 


sirice L896 and SU per eent. tor tl e 


PHOTO BY 
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CLIMATIC CYCLE 


1933. which earried over into 


to explain These dry 


thought 
rl a type 
ndicates a high maximum in 1938, | neither 
between the and 

in 


IS 


[he present course of the sun-spot 


forecaster 1S torn 
to see the sun-spot indexes aga 


ed and the hope that good rains 


porarily contradict them. 


X 


30 5 ars ago, in connection 
and use surve y of 
that the 


lassification 
ta, it was 


suggested 


te th 


t 


. . 
e ecologist 


might well emula 


ry a soil augur measuring the 


Hall- 


to eminent \ 


for 
f moisture in his fields. 
has put this method 
unt at the Hays Experi- 


eal ace 
Station: he has also shown that the 

ds only a spade to learn the 
» which the soil is wet enough for 
vth. This depth at seeing time 
related to the yield of wheat, a 
three feet in fairly 
ly insuring a good crop. 
wet layer, failure is fre- 
her occurs dur- 


Ww, 


t, and when dry weat 
al 1 or winter, abandonment 

s desirable. 

most significant out 
sting soil moisture is that 

rly and impersonal deci- 
he advisability of abandoning 
rowing crop and conserving water 
next one by means of fallow, 
h serves to keep down weeds. In 
es the farmer two chances for 


vield, since fallow usually 


ices twice as much as continuous 
ig. An important item is that 
ire determinations render a 


judgment at a time when the 


fairly 


ri? 


a 
\ 


er is still inclined to gamble on rair 


water-content low and rainfa 


to April first, abandonment 
fallow 


of 


the 


p and the use of summer 

ely indicated. To harvest the 
at crop in good years and abandon it cooperat 
poor ones gives the flexibility needed nomie and ¢@ 
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of the hill-billy and share-cropper, and 
by comparison constitute a simple prob- 
lem. All 
that their problem be solved in their own 


the facts agree in demanding 


familiar environment. 
The with the 
Great Plains entertains no doubt that this 


ecologist long familiar 


can and will be done. From the very out- 
set, he hoped that the winds which had 
fashioned the drifting fields into dunes 30 
feet 
tamed 


high and a half mile lone could be 
down 


and forced to blow them 


again. This has now been done in the 
area once thought to be ruined beyond 
redemption, and crops of corn and 
sorghum were grown upon the flattened 
ridges during the summer of 1937 ( Whit- 
field, 1938 

The most serious defect in the past has 
not been that of climate, natural vegeta- 
tion or potential crop production. It has 
been the common failure to realize that 
the price of continued use is conservation 
and that conservation can be secured only 
by means of the most thorough coopera- 
tion. First of all this must embrace all 
the official 


county, in any 


state and 
with the 


federal, 


agencies, 


way concerned 
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this unification has alr 


been accomplished to a considerabl: 


problem ; 
gree. It has shown farmers the necessit 
of cooperation among themselves, 
is upon this new development that 
conservation of tomorrow should | 
an enduring system of use without al 
These 


brought to the 


ecological considerations 


attention of the G 


Plains Committee shortly after its | 
simistie statement of October, 1936. w 


that its final r 


President 


the consequence 
mendations to the were 
marized in these words: 

**In this task of realizing the true 
lasting values of the Great Plains, 
whole nation has more than a sentim« 
stake. The Great Plains can be mad 
dependable source of a large portion 
our essential food supply. Invest 
in their development can be secured fr 
uncertainty, and under proper condit 
new investments can be made secur 
The Plains can be transformed fror 
risky adventure and a recurrent liab 
into a stable basis of economic and so 
profit to their inhabitants and the w! 


country.’”’ 





THE CLASSIFICATION OF INVENTIVE IDEAS 


By WM. I. WYMAN 


U. &. PATENT OFFICE 


Berore the boom broke, almost 100,000 scious for the first time of a different 
ications for patent were filed annu- order, of a mechanical existence in diver- 
ft 


ira 
Girec- 


n the U.S. Patent Office. The diree- sity of association and in variety 
in interest of the coming generation tion beyond his conception. But why 
iphatically towards things mechan- should there be any intricacy about it? 
Large numbers of our population Surely, steam-engines, hair-pins, radios 
nvention-minded—if not in praec- and carburetors, to name a few items at 
effort, at least in dreams visioning random, are distinctly different thin; 
» contrivance of revolutionary effect and no trouble should oceur in placi 
would incidentally leave them them in different categorie And 
famous and wealthy. the government has spent hundreds 
Assume that our inventor has con- thousands of dollars to found a 
ved something that he thinks will urge that would group like things in 
uublie to beat a path to his door. available for the purpose for which 
e filing an application for patent Patent Office was organized 


‘determines to make a personal survey To bring like things together to form 
he Patent Office files of the things distinct groups and to separ 
idy patented. He finds copies of according to their distinguishir 
r 2,000,000 American patents ar- ties are measures that conse 
nged in so-called classes and sub- unconsciously have been ad 
isses. Searching through them in the humanity from time immemori 
ed group in which he is interested cerebral process 18S a met! od of 
ey appear to him, uninitiated, like the tion and is not only the basis 
ls of the sea in their overwhelmingly _ tific system but is an activ 


ye 


wildering array. Our novice may have all systematic procedure 


ntrived some sort of automatie control thought is based upon it. 


used in a harvester machine, but of performances require 


general application that he is di- directories, correspondence 


ted to search in the sub-class defined trade catalogues are instance 
illy as ‘‘mechanisms for releasing requirements in domestic 
‘Ipping portions of machines to cause _ life 
portions to automatically oper The ar 
He is also officially direeted to ‘logical ’”’ 
eognate subclasses in ‘‘Harvest- nized that 
‘‘Metal Tools and Implements,’’ a genus 
nting,”’ **Railways,’’ ‘*Motors. Ex- species, 
and thi 


Chamber Type,’’ Brakes, 
ricity, Cireuit Makers and Break- upon one 
"among a few others, where similar absurd, as al 

hanisms may operate in conjunction to divide 
various mechanical features identi- binding, 
with such devices. 3efore he is Here are three 
ch with his quest he becomes con- tification, which 
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lack of a single basis of distinction defeat 
the 
If a purchaser 
French book and one bound in 


very purpose of true classification. 
expressed a choice be- 
tween a 
leather, the irrelevancy would at once be 
apparent, 

The ‘‘state of the art’’ is the record of 
nearly all human achievement in tangible 
production. The term looms large in the 
granting patents and in liti- 
the federal 


published form it is expressed in the two 


process oft 


gating them in eourts. In 
million patents granted in this country 
and the three million foreign patents, as 
well as in libraries of thousands upon 
thousands of technical books and periodi- 
The untold ex- 


pressed in these publications comprise 


eals. millions of facts 
the reeord of prior knowledge and act as 
a determinant of the novelty in an al- 
leged invention. Upon this evidence, the 
Patent Office proceeds and the eourts 
The 
form 


**state of 


classified ar- 
and the 
and are 
the 
patent system, but offer by far the most 
the 
state of our industrial complex and the 


patents in 
rangement the vital part 
bulk of the the art’’ 
not only the foundation stones of 


decide. 


comprehensive display of present 


most accurate historical record of its 
progress. 


Patent 
deavor as well as assured accomplish- 


literature discloses wasted en- 


ment. Much ingenuity, hard intellectual 
labor and protracted effort, not to men- 
tion untold expenditure of money, have 
into 
clue to a 
Almost every 


art shows such periods of vain endeavor, 


into misdirections, 
the 


approach was discovered. 


futilities, 


rone 


before proper successful 


of error in principle, that preceeded the 


basic invention that gave proper direc- 
tion to subsequent progress. A case in 
point is the linotype. Hand composition 
of foundry type, with its limitations as 
to output, the waste of time and effort in 
distribution and other irritating ineffec- 
tualities, was known for over a century 
to be an anomaly with relation to the 


advanced status of the rest of the art. 
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All 


pre CeSS 


sorts of 


efforts to speed up 


were attempted, resulting 
mechanical expedients that were not} 
short of extraordinary. Such was 
Paige composing machine, probably t 
most intricate mechanism completed 


Mark Tw 
sunk several hundred thousand dollars 


one man in all history. 
the invention, which when patented 

disclosed in a document containing 1/ 
471 


pages of printed text. 


sheets of drawing, figures and 55 


It endeavored 
simulate the complex movements of | 
But the 
problem was not in 


solution of 
that 
through any mechanical means for 


composition. 
direction 
selection of individual type. Even wl 
the thought is grasped that is the ker 
of successful development, failure m 
result if its essential embodiment is 
discerned. Such was the origin of 
linotype. The first thought was the id 
of impressing a mold with type char 
Mer 


thaler started from that point and 


teristics. It failed in practice. 
rived the essential element that require 
incorporation in the suecessful machi 
Here, failure pointed to success, and tl 
brass matric 


well-known individual 


selected by keyboard action to fol 


} 
+ 


line of mold characters, was the resu 
The first 
effort to propel ships by steam simulat 

the 


successful airplane was preceded by 


Other instances ean be cited. 


action of hand-operated oars; 1 
trivances imitating the flapping of 
wings of birds; and the first successf 


automatie railroad car coupler came 


after hundreds of eontrivanees wer 
patented that followed the line of int 
lectual The 


inventive progress is shown in these tw 


least-resistance. course 

They form an impres- 
of our 
pictur 


million patents. 
panorama of the evolution 
material civilization. If they 
strivings that resulted vainly, they als 
depict attempts which led to fruitful 
performance. 


sive 


If they show ideas of 1 
decisive nature, many of them indicated 
the germ that formulated the principle 











he suecessful invention. They also 


the story of the rise and fall of en- 


; 


vors and industries as the automobile 
tmoded the horse and buggy age. 
ny event, the grant of patents acts 
n incentive to inventive productivity, 
which typifies our present civilization as 
ly as the cathedral builders of the 
rteenth and fourteenth centuries re- 
flected that era, or the fine arts the sue- 
ding centuries of the renaissance. 
This leads us to consider the so-called 
st arts’’ of the ancients. There is 
authority for much of such belief. 
But right before our eyes we see the 
‘ocess of arts becoming ‘‘lost’’ actually 
jing on. Obsolescence indubitably fol- 
ws invention, making for a new eco- 
mie set-up. It would be suicidal in a 
mpetitive society to retain outmoded 
l relatively uneconomie processes and 
mechanism. Particularly is this true in 
machinery replacements for manual 
rations. Not that the latter is ‘‘lost’’ 
knowledge, but that they are no longer 
eeded in practice. These superseded 
arts, especially in the way of doing 
things, are typified by the ‘‘horse and 
which has been so much 


. 7? 
very ave 


nphasized through replacement by the 
itomobile era. Almost everything typi- 
of that age has become a discarded 
rt. The very road over which the buggy 
d has given way to a pavement of 
lieally different 
iracteristics, absolutely required by 


manufacture and 


‘demands of automobile traffic. 

The reciprocating steam-engine, the 
nitiator of our mechanical civilization, 
s itself being junked to make way for 
the turbine and the Diesel engine as a 
source of convertible power, and the 

trie motor for direct application to 
Stationary machinery. In a more hum- 
ble capacity but of more general experi- 
we can point to shaving with the 
l-fashioned razor, outside of the bar- 
shop, as a ‘‘lost’’ art. So through 
mechanical means are becoming many 


whose mist resses 


arts in the householk 
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‘*find’’ time to acquire new arts for the 
exploitation of their aequired leisure 
The instances may be multiplied ad 
most of which are known to the general 
reader, and further examples need not be 
cited. 

The intimacy of our material progress 
and patent activity 1s not generally ap 
preciated. Hardly any change due to 
invention but what is recorded in this 
‘*state of the art’’; and hardly any ad 
vance in the applied sciences which have 


so vitally changed our whole economy 


that is not the subject-matter patent 


protection H Ww rapidly that advance 
proceeds is illustrated in a late report of 
the U. S. Steel Corporati n, which re 


eords that $280,000,000 was written off 


as recognition of the obsolescence of 


machinery and equipment the last few 
years. This is a striking instance of how 
progress marches on. An extensive pro 
gram of construction and rehabilitation 
in view of such obsolescence will be re 
quired. 

Another instance of this kind is given 
by B. C. Forbes, the well-known econo 
mist, who cites the report of Thomas J 
Watson, president of the International 


Business Machines Corporation 


are made from things developed in our own 
engineering department. Last ere 
issued 81 patents carrying & ( ms Our 
total patents now aggregat R74 th 10,134 
claims. We have spent $#9,2 

ment and patents in 22 years, ar t r I 
expenditure in this respect was the larg ! 


our history 


There is such a large demand from 
patent attorneys, inventors, manufactur 
ers, research institutions and technical 
government bureaus for copies of these 
patents that Uncle Sam keeps about 


50.000.000 of them for sale and d sposal 


constantly on file in steel cases covering 


over 35 miles of s ely ng, of a design 


unique to this country, for rapid and 
accurate disposition and economical and 


clean storage. They comprise the in 
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the basis for new 
extension of 
the 
existing industries, as well as the work- 


Patent Office 


forms 
ior the 


turing plants 


mation which 


ventures, manufae- 
and for security of 
ing tools of the examining 
foree. 

We 
division into groups of this record of the 
‘*state of the 


patents, 1S a 


readily perceive, then, why the 


art,’’ copies of 
the 
contains. 


mostly 
eritical econeern for 
the facts it 
other activities offered no 
examples that could be followed in the 
The broad 
principles of classification known to the 
Aristotle have 
applicable. The 


classification 


ascertainment of 


Practices in 
unique conditions presented. 
logicians as far back as 


been adapted where 


biological sciences, where 
was developed to the most amazing ex- 
tent, provided no model, although we 
must the modern 


nomenclature with its swift capability of 


marvel at results of 
ascertainment of specific characteristics 
leading to definite identity of myriads 
upon myriads of species into which all 
organisms are divided. 

The classification 
followed the lines of least resistance, the 


original scheme of 


patents being arranged in accordance 
with their relation to particular trades 
Jefferson, first ad- 


ministered our patent system, laid down 


or industries. who 
the rule that a new use of an old machine 


does not constitute an act of invention. 
Nevertheless, a new arrangement of old 
That 


along accepted trade requirements does 


parts may. is Why any division 
not constitute a complete standard for 
Patent Office 


Many devices which the public will gen- 


purpose of examination. 
erally recognize as constituting distinetly 
different mechanisms, applied to differ- 
ent pursuits, will be held analogous by 
the Patent Office and the courts because 
sed of the 


parts, 0 


compo same association of 


perating under the same princei- 


ple of action and producing similar re 


sults, proximate if not ulterior. In re- 


sponse to this theory, machines for 


agitating liquids, for washing and for 
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churning may be held identical; so n 
an apparatus for mixing air and gas 

vapor and one for mixing illuminat 
gases having the same structure 
operating under the same physical r 


Fluid 


other examples of identity. 


meters ¢ 
The lav 
laid down by the federal courts, takes 


motors, pumps and 


account of ultimate motive, of pur 


I 
ff 


mental figments, but only of the effect 
elements that combine to produce 
That 


cuts 


result. is why classification fre- 
the estal 


distinction, 


quently across some of 


- 


lished 


because it would be impossible otherw 


lines of industrial 
to perceive what is ‘‘patentably nov 
in a complex cosmos of mechanical ¢ 
ments, materials, performances and d 
vices capable of being assembled throug! 
permutation and combination into ar 
unlimited number of associations detect 
able in many diverse industrial arts. 
This discussion may seem an abstr: 
tion, but is real and vital enough to the 
profession. To give a concrete illustra 
tion, contemplate the organization of 
automobile. We perceive the transmis 
sion gear, also useful in lathes and ma 
chine tools generally ; batteries and 
dynamos, used in generating current for 
lighting, heating and 


power purpo 


and the body, the wheels, the windows 
and the chassis, which may include el 
ments common in railway ears, building 
structures and ventilation; or its ances 
tor, the locomotive, in which the boiler 
the engine, the valve-gear and other 
cessories, are found to be essentials in ; 
steam-engineering activities for station 
installations. In 
there 


cluded elements having analogous a 


ary and marine 


industrial applications 


are Il 


ciations in various other industrial p 


suits, and there is no end of interr 


tionship and extensions, making 


scientifically impossible to restrict 


operations and influences of inventions 
] 


pigeon-holes lin 


within the confines of 
ited to the lines of trade boundaries. 


Having become econselous of the scheme 
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nsidered to be appropriate for patent the why and wherefore of 

sification, it is enlightening to look plexity. And yet eacl 

few of its applications. It will be clearly defined associat 
<1 at once that any conception mechanisms whose commor 

sing out of general knowledge, no mat- manifested by a single gro 

w wide and deep, of the variations So while even the ski 
ny class of subject-matter that may may not place his stamp 
patented is astronomically distant on the title of the highly 
m the mark. Let us consider first the class 367, the Patent Office has f 


tly reclassified class of machine ele- essential for economy and 


the ‘‘phrases’’ and ‘‘clauses’’ of making an examinati 


ne assemblies. It is officially de- which reads in full 
| as ‘‘Mechanical combinations, con- changeably locked, Slidable keys 


iting portions of machines, and con clutches, Single clutch shaft, Progres 
ting of two or more fixed and movable sive, Single key, Reversible driver one 
rts so combined that the motion of one way driven.’’ That he may test his pow 
mpels a completely eontrolled or con- ers of comprehension let him read the 
strained motion of the others according official definition: ‘‘ Transmissions whicl 
to a law of operation inherent in and may or may not permit of a ¢ 


lepending on the nature of the combina- speed and wherein a plurality « 
There are over 600 subclasses, the have constant mesh gears mou 


n ones being ‘‘Mechanical move- them, the gears on one shaft 
nts,’’ ‘*Gearing’’ and ‘‘Control lever  tatable thereon and being adapted to 
| linkage systems.’’ clutched to the shaft by means of a singl 


The gear in art and design has sym- slidable key or clutch, this key or elute 


bolized the machine for years, but the being shifted in opposite directions ac 
; 


automobile has accentuated its function cording to the direction of r 


more than all previous agencies in his-_ drive shaft 


‘i 


It has introduced refinements and It is not intended to make 
operations that are bewildering in superficial analysis of this class, 
ge and intricacy. Only a tour less to make any sort of descriptive 
ough the mazes of patents in this’ tempt of the remaining 300 ¢ 
netly small portion of all the me- prising the total patent literat 
anical arts can give one a fair idea of be enough if some picture 
s ultra-modern development. It com- specimen of the entire scene 
prises about one half of the sub-classes hende hat an impres 
under Machine Elements. The group of 
es under the genus ‘‘Interchange- 
y locked’’ provides the largest assem- 
and as partially defined they com 
‘Transmissions in which a plural 


’ 


I 
to another by optionally engaging 


eeds are transmitted from one 


S 


shing seleeted gears or clu 
one who has fooled with the inside 
an automobile or who has e 
nned its illustrated literature has 
lization broadly of this arrange 
n © transmission 


‘eason will he wonder at 
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even an industrial art have developed ventions in razors. Less than 15 y 
not necessarily along the lines of trade ago, only two subclasses were fi 
cleavages but frequently in directions necessary to divide this art. A 
totally at variance with them, making it more than a generation back this eutt 
essential to mark out these tendencies as implement was known to the genera 
standards with which contemporaneous of observers only as a wicked-look 
efforts may be compared. Of course, if ultra-sharp, concave-edged blade w 
tendencies take new directions, as is con- swinging handle in a constant stat 
stantly the situation, the classification unequilibrium. It was dangerous eno 
takes cognizance of them by appropriate to the innocent novice when used for 
amendments when the new patents de- legitimate function, but carried imp! 
picting the new aspects become available. tions of more serious import when ot! 

A further consideration vital for clas- wise wielded. To-day, in the seare] 
sifying is the psychology of the inventor, safety, comfort and automaticity, it tak 
which urges him to a mental approach about 70 groups to properly arrange 
to a problem which defies preconceived various manifestations. Some of 
analysis based merely upon what is eus- possibilities so recognized, although abs 
tomary. What association of mecha- lutely unfamiliar to the ‘‘boss barb 
nisms or functions he may exhibit or of the preceding generation, are razors 
what particular directions his fancy may combined with means which permits 1 
take, is impossible to predetermine. To sharpening of the blades; in whic! 
arrange all such possible mental patterns magazine holding blades is incorporat 
in advance of their exhibitions so that in the instrument; or provided witl 
they can fall into natural groups, or even rangements for collecting waste, suc! 
to do so after they become disclosed, is a lather or hair: or for cleaning the raz 
problem not present with anything like or for vibrating the eutting edge; or { 
the same difficulty in any other line, giving motion to the blade by friet 
scientifie or practical. contact with the shaving surface. 

An example is the newly reconstructed Some of the classes conform in t 
class of cutlery. There are 63 main and subject-matter to public concepti 
points of contact with other devices, such Dentistry is an example, and a glan 
as it would be impossible to conceive of through its list of 71 subclasses will r 
by others than those highly specialized, call to the sensitive sufferer many an 
endeavoring to cover thoroughly a field strument of torture or many a tortu! 
of almost limitless extent. A glance moment. And yet the searcher for co1 
through the list of arts contacting this prehensive information is further 
one in which it is discovered there are rected to a variety of conflicting or cor 
common features discloses such diverse plementary devices. It is difficult at 
devices as ‘‘Compound Tools,’’ ‘‘Abrad- to learn why he should have to serutir 
ing Machines,’’ ‘‘Quarrying and Ice’ the class of ‘‘Brushing, Serubbing a 
Harvesting,’’ ‘‘Gear Cutting,’’ ‘‘Butch- General Cleaning,’’ which pictur 
ering,’’ ‘‘Roads and  Pavements,’’ boot-blacking appliances, street-clean 
‘*Leather Manufacture,’’ ‘‘Farriery 
and ‘‘Label Pasting and Paper Hang- _ is where he has to look to find what is 


apparatus and vacuum cleaners, but t! 


ing.’’ The interrelation of the arts, their in tooth-brushes. So it is for tooth-picks 
interdependence and the difficulty of and dental euspidors, which are resp 
attaining any sharp demareation are tively classified under ‘‘Toilet’’ a 
thus convineingly exhibited. ‘*Baths, Closets, Sinks and Spittoons.”’ 


This is also well illustrated in the Allied to dentistry is the official clas 


id development in recent years of in- of surgery. The array of murderous- 
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‘cing instruments and mysterious ap Every one 
es and applications in that class developm 
en more pronounced. Under’ ent Office 
we perceive “‘Specula, in its ree 
under ‘‘Orthope- aeronautic 
‘‘osteal adjusters’’; lere were 
ring’’ provides a generic supply arrangemé 
‘eatures relating to ‘‘Fracture’ in that el; 
‘*Trusses’’ are of greater visualizes 
ty in appearance and function than taken place 
‘common garden species of citizen were first ac 
possibly comprehend; ‘*‘Medica- nical nat 
’ include ‘‘Syringes”’ provided with Under ‘‘aircraft susten: 
hanisms actuated by screws or racks; ceived fuselages and struts ; 
the branch of ‘‘Instruments’’ act as ‘‘sus _ 
mprises enough appliances to eut, designs in 
saw, puncture, abrade, rasp, the amo . 
compress, distort, fracture, dis- responsive to changing condlit 
relocate, dilate or agitate any  pulsion, steering and power plants hav 
mical or sensitive feature of the ing special relation to aircraft navig: 
iman body to an extent not approached are recognized, especially with rega 
y the unrefined devices shown in the _ the tilting of the aircraft and f 
Nurembur 


torture chambers displaying altitude purposes. Then, ma 


most efficient practices in the admin- are grouped under “Aircraft co 


stration of medieval justice. in which automatic devices are used 
A notable recognition of present-day which provide for ballast regulation and 
ghly specialized activity is the estab- buoyancy variation. Landing 
ment of the new class of ‘‘Chemistry, brakes, special structural features 
mentation’’ with 146 subclasses. It safety devices galore are also e 


broadly to do with a chemical change ated. And contacts with many 


sed by : 


in enzyme functioning cata- are indicated, proving the 
1? - TI! , , 
y. ill 


; ustrative of its character is sufficiency 
full title of subclass 46: ‘‘Ultimate work, win 
‘esses; Carbohydrates, fermentation plant; and the 
Fermentation to non-carbohydrates; vices have many fe: 
bacteria only; Butyl alcohol and ace- building construction, 
production; With preformation of propulsion, internal combust 
ents therefor; Acclimatization or power plants and shi 
nization of ferments.’’ This class, scatter 
ver, does not exhaust all biochemical ture are 
for others of which we are ‘‘invent 
to ‘‘Plant Husbandry’’ for form 
iting or germinating seeds for plant- bulk 
; to ‘‘Fertilizers’’ for fertilizers that ous, m 
tain bacteria; to ‘‘Foods and Bever- ‘‘advance 
’ for alcoholic beverages, malt ex- toys may 
ts or other ‘‘alimentary’’ composi- gory, some 
that contain bacteria; and to  expedients ec 
‘al other classes where bacteria or ing almost 


y 


ments are utilized. 
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square-riggers dominated the seven seas 
the 
in such salty-sounding terms as 
and Hanks’’; ‘‘Clews and 
‘*Bitts, Cleats and Pin 
‘*Spikes, Pins and Fids.”’ 
that 
waves be propagated under conditions of 


arise in scanning classification of 
**Ships’”’ 
**Cringles 
Thimbles’’ 


Rails’’ 


- and 
Acoustics provide in part sound 
favorable receptivity so that the sound 
may be distinctly heard, and then under 
contrary conditions in the subclasses of 
** Mufflers,’’ which are officially described 
as ‘‘devices for attenuating sound.’’ 
Recollections of earlier customs are 
also induced by an inspection of the last- 
named section of the variegated class of 
‘*Baths, Closets, Sinks and Spittoons.’’ 
Except for a few of the 28 subclasses 
directed to this group of spittoons, this 
is a dying art. There is some activity in 
dental lines and in so-called pocket or 
paper receptacles. Some of the sub- 
classes relate to devices laid in the floor 
and having rather complicated piping 
for flushing. A peculiar subclass com- 
prises a few patents for association with 
a bar providing a community service for 
Although 
the pre-prohibition era has been revived, 


the expectorating customers. 


patents for this relief appear no longer 


sought for. Most of the patentees in this 


‘ 


group use the more delicate term ‘‘eus- 
pidor’’ for the plainer official title. 
The recently 
**Metallurgy’’ 
state as merited by its primary character 
and the ingenuity 
that has development. 
Nothing could be more modern than its 


reclassified elass of 


shows its highly advanced 
immense amount of 
gone into its 
electro-thermal processes nor bolder than 
its gigantic stack and refining furnaces; 
nor more delicate than its processes for 
production of alloys. Here are tempera- 
undreamt of this 
and comparable to that on the sur- 
face of the 


present in 


tures reached before 
ave 
sun, simulating conditions 
the 


the 


, > | : . . 4 
CONVUISIVe processes ot 


nature in creation of primeval 


’ 
proa 1cts. 


An interesting class recently formed 


THE SCIENTIFIC MONTHLY 


** Medic 


This is, lik 


the title of 
Poisons and Cosmeties.’’ 


has graphic 
few others, a heterogeneous class of 
Whatever im 
between 


eral distinct groups. 


tion of relationship them 
suggestive to the active imaginati 
not officially to 


poisonous ingredient, if any, in the m 


intended exist. 
cine is obligated to cure and not to k 
the active principle in the second er 
is mainly for destruction ; while the third 
is primarily for beautification of the p 
Any device or preparation ut 
able only for destruction of the hum 


son. 


counteracting 


species and having no 
effect of preserving order or maintaining 
to De 
without utility, and as such is not pat 
entable. That 


‘* Animal poisons’’ is not given its broad 


national security is considered 


is why the subclass 


est biological meaning but is restricted t 
non-human beings, such as rodents, f 
example. 

Butchering is a class that will surpr 
the uninitiated. It 
45 subclasses such 


includes among 
devices as mac} 
for removing scales from fish, beheade: 
for fowls, instruments for making toug 
meat tender, in which the recalcitrant 
product is pounded or otherwise coerce 
into a state of edibility, and applia 
into some sort 


officia 


for forming sausages 
**linked 
termed ‘‘chain form.”’ 

Agriculture, leading pursuit, 
especially well represented. There 
‘*Harrows,’’ ‘‘Plant Hus 
‘*Plows,’’ ‘‘H 
Husbandry,”’ ‘5 
The most 
is the sharper 


sweetness,’’ more 


our 


elasses of 
‘*Planting,’ 
** Animal 
and ‘‘Dairy.”’ 


bandry,’’ 
vesters,”’ 
Culture’’ 


cient of implements 


stick for prodding the earth into prod 


For many millenniums its desig 
unchanged. But to-day 
the plow, and ass 


tivity. 
remained 
modern protot ype, 


ciated cultivators and implements r 


quire 245 subclasses, embracing almost 

22.000 patents, to illustrate ‘‘the advat 

of the art.’ 
The art probably the most 


; 


ee 


eaviare t 
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that of **Chemistry- 
with 173 
It abounds in weird names and 


re neral’’ 1S 
n Compounds,’ sub- 
ger formulae. Dyes form its prin- 
The subclass 75 title, as 
should be 
ely to avoid superficial interpretation 
**Diazo, azoxy, 
hydrazo—Trisazo—Dia- 


branch. 


example, scanned linger- 


ts import. It reads: 

SO, azo, 
ninodiphenyl—Benzidine—Carboxylie.”’ 
the 
ww more acceptably cleavages appre- 


iliarly, lines of division here 
led by commercial technicians, mak- 
ng the groupings more analogous than 
he simpler arts. 
formidable of the mechani- 
have not been touched 
lextiles, printing, glass-making, thresh- 
machines, 
metal working and many labor-saving 
devices are complicated beyond the imag- 
ination of the most advanced engineer of 
The direec- 
tions of their advance and the signifi- 
ince of their performances could only 
be detailed by specialists in each branch. 
When it comes to electrical and chemical 


The most 
al arts upon. 


ers and harvesters, adding 


nly a few generations ago. 


applications, with their adaptability to 

and their 

apacities to achieve almost miraculous 

results, a different but equally difficult 
k is confronted. 


so many new services eerie 


Before 1868, less than two classes out 


of 22 were devoted to chemistry and 
1872, a sing 


to electricity In 


electricity was created 01 


day, about one third of 
} 


divisions specialize in t 


electrical arts 
The range of all the 
indicated 


arts has 
here. Things as simple 
hairpin or as ponderous as a cant 
bridge, and as various or antipodal as 
perfumes and explosives; dynamos and 
o! ; 
canals; tents 


and 
raits 


electric bulbs: dams 


and subma 


furnaces; toy 


and steel structures; 
refrigerators and 
and heavy 
springs and newspaper printing presses ; 


rines: 


pistols ordnance: watch 
not to mention the processes for manu- 


facturing insecticides and fertilizers; or 
for extracting metals or making dyes 
refined 


the 


all these subjects in the most 
differentiation are 
5,000,000 U. S. and 
35,000 subclasses and 300 main classes of 
the Patent Office files. 

One may almost acquiesce in the con- 
clusion that 


represented in 


foreign patents, 


sé 


there’s nothing new under 


the sun’’ upon realization of what this 


vast literature contains as to man’s ac- 
complishments. Everything is there 
except the philosopher’s stone and per- 
petual motion. And yet every year sees 
new accomplishments making obsolescent 


the wonders of a previous generation. 





ARMY ANTS IN CALIFORNIA 


By ARNOLD MALLIS 
LOS ANGELES, CALIF. 
ONLY an occasional lamp with its at- file, and infrequently we would obser 
tendant circle of mellow light rippled the five or ten ants abreast, making a 
dark calm that pervaded over the college column some one or two inches in breadt 
in Davis, California. On this July night, These columns would attenuate to 
as on many previous nights, armed with of single ants, which ultimately br 
a cyanide jar and with a vial of alcohol, seatterings of ants that hunted 
ready to cope with giant long-horned  vidually. In these trails, the 
beetles, huge electric-light bugs or with marched in both directions. Some 
our special delight, winged ants, we com- cies of ants flow along like a drop of wat 
menced the rounds of the deserted cam- down a pane of glass; other sp: 
pus. From pole to pole we maneuvered ants jerk along like a horse and cart 
our pedal extremities, but in vain did we _ traffic; and the army ants, apparé 
seek to appease the palate of our ever- the neurotics of the emmet world, 
clamoring cyanide jar. Finally a long sented a very agitated appearance 
line of ants scurrying across an illumi- they traversed the terrain, this bei 
nated area momentarily attracted us. augmented by the nervous movement 
A second glance, more careful than the the antennae which constantly palpat 
first, did not return so barren. These’ the ground. Closer perusal of these 1 
could not be the ubiquitous Argentine dish and greasy ants revealed tl 
ants, omnipresent in our walk, in our’ that the constantly vibrating ant: 
garden and in our sugar bowl; the hur- displayed a whirred effect not unlik 
ried gait, the nervous antennae, the swift electric fan. 
pace were all unlike them. And then we Moving across the ground at a r 
were electrified with the realization that animated pace, the ants individual] 
here, before us, on this soporific agricul- ered a foot in approximately ten seco 
tural campus, was the true sovereign of and an entire column would ad) 
the jungle, the army ant, Eciton! With- some seventy-five feet in one hour. | 
out delay, our dog-eared and ever-patient arriving at the head of an advair 
notebook commenced to delineate the column, we observed definite plonee! 
peregrinations of these fascinating ants. trail blazers, and these, as soon as 1 
In a darkness that was dissipated by were separated from the main bod 
occasional lights, these nomadic meat- the column, would turn about and 
eating ants were to be seen moving along back approximately one inch, and 
the curb on both sides of the street in once again hasten to the 
trails that were some forty to fifty vards Thus the head of the advancing col 
in length. Onee, one trail was sighted was not unlike an arrowhead, wit! 
that must have extended for more than’ that advanced and sides which retré 
one hundred yards. Diagonal and ir- Since reportedly these ants do 


+] 


recular trails connected the hurrying’ discern too closely the source of 


columns on both sides of the street. The meat—bhe it entomologist’s ankle or 2 


le hoppner’s cenitalia! the ohserver b 


ants moved for the most part in sing 
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sted in finding what effect if any a vials was ac 


r cent. sugar solution would have stoppering 
When a one-half inch smear the ants 
rar solution was placed in their severely, but 


i Tinitely disconeerted them ants were 


immediately turned back on within a 
sides upon contacting it. They plete 
Ly did not detect the presence ot 1 j 
var solution until they ran into it 
ir antennae. Mere water when 
red across their trail would also dis- 
b them, but after a few minutes they 
| cross this smear. 
on of these ants for con 
lighted areas was in all 
to the great numbers of so-called head 
» attracted here and upon — between the 
vy preyed. In fact, the army the ventral si 
returned nightly to certain lighte the ventral 
» capture their insect victims. 
the ferocity of a wolf pack, the 
eaped upon any insect that moved 
n reach of their rapacious jaws. appearing 
lually or en masse, they would licking o 
their prey and endeavor to drag it 
neanwhile curling the abdomen so manner 
Once they were attached to _ placid!) 
their captive, only the most Some of 
exertion on the part of their vised moat 
ctive victim could shake them from _ being 
rip. Any living creature that wetting of 
ned immobile was not molested. as hours 
instance the click beetle that was In this, 
when it played possum and then | neither borro 
s attacked immediately upon moving. and thus it 
aterpillar that came into their path _ the trails of 
ticeably recoiled with each sting. lowed whe 
ind scavenger beetles, mayflies, expanses 
boatmen and crickets appeared to barely di 
favorites on their menu. Each night stone, a 
ts could be found returning with file of 
sect prey to a small slit between larged 
rrass turf and the eurb. Yet some 
trangely enough, when this same spot hunch, 
s probed during the day, no ants were anent our 
be seen. plunged our 
Some of the ants were picked up and _ of this con 
iced in a few glass vials. One of these brated Mr 
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the queen, a most rare and delectable 
specimen, indeed! Many workers were 
attached to various portions of the queen, 
and these, observing their decorum, made 
no attempt to sting us now or at any other 
time. Needless to say, when the queen 
and the workers were placed in a vial, 
the workers became very excited, par- 
ticularly as displayed by the constant 
vibratile motion of their antennae. The 
workers by means of their mandibles com- 
menced to excitedly rake the sluggish 
body of the queen, and even gave one the 
impression that they were biting her. 
Sluggish and quiescent, the greasy-ap- 
pearing queen would rest her elongated 
and heavy abdomen upon the ground, 
meanwhile feebly twitching her antennae 
and tarsi. At other times the lubberly 
and matronly queen would vibrate her 
antennae, and with her tarsi feebly paw 
at some blotting paper. The workers 
were wont to attend her at all times, and 
with open mandibles they would feel the 
anal end of the queen as though they 
would appreciate an egg; however, this 
lady was never observed to partake of 
her queenly prerogative of laying an egg 
The spectacle of numerous army ants 
parading and standing upon their com- 
paratively huge queen while she rested 
upon her side was not without its humor ; 
perched thus upon the queen, they would 
lick her body and appendages. Some 
alien larvae and pupae that the army 
ants had captured were piled upon a 
sponge adjacent to the queen. During 
the entire time that these ants were ob 
served, they were never seen to make any 
attempt to eat these immature forms. 
This interesting queen, much to our re- 
egret, expired some five days after her 
eapture. This mav have heen due to her 
being inadvertently submerged the pre 
vious day in a water moat: or to the 


environment, irksome to so regal a being, 


her soul departed 
On the second night after first sighting 


the army ants, while prowling about y 


our prol 


yoseis close to the cround, 
unlike an aard-vark, we encounter 
sight that held us spellbound for n 
hours thereafter, for there before 
spread out for a distance of ten 
along the curbstone, and barely perc 
ble in the darkness, were thousands 
dead ants, many piled in heaps. M 
of the ants strewn across this battlefi 
were blackish in color, and since the ar 
ants are reddish, it could be roughly 
culated that there were ten times 
many dead black ants as there were d: 
red army ants. Imagine our surp! 
when we later ascertained that the di 
black ants were those well-known ali 
the European pavement ants, Tet 
morium caespitum (Linne). The « 
batants had evidently retired, and 1 
the dead ants dominated the scene 
few living pavement ants were ha 
the deceased and disabled from the 
the latter revealing themselves by 
feeble twitch of a leg or antenna. 

Two days later, at 8:30 in the n 
ing, when the sky was overcast, and a { 
drops fell, the army ants were obser 
on the march, and were seen to carry 
immature forms and the adults of 
pavement ants. That same evening 
lowered our frame into the 
stretched it in a horizontal position 
justed our optical system acecordii 
and now fortified with a flashlight 
focused same upon the seene of con 
between the reddish army ants and 
blackish pavement ants. If the nm 
of dead scattered along the curbstone 
anv indication of the progress of 
particular battle, then it must be st 
that honors appeared to bee 
divided. The wav of the red invader 
strewn with thorns, for the blackisl 
ants would ‘‘gang up’’ in twos to se 
upon an army ant, seize her apne 
and then stretch them to all points of 


compass. Some pavement ants were 














ARMY ANTS IN CALIFORNIA 223 


disabled army ants from the field 


rv only to dump them uncere- 


the ecurbstone, or 
Llow fiercely the 


yusly upon upon 
heaps of ant-dead. 
had raged could be readily attested 
ereat number of ant mounds dis- 
ted along the water pipe. 

As the evening crew older, some of the 
re army ants were observed carrying 
‘aptured larvae and pupae between 

that the both 

ned; a few of the ants conveyed 


r legs so venters of 

ws. One army ant was bearing an 

pavement ant that was apparently 
ul; it lacked antennae, and one node 
ts petiole was practically separated 
other node. It 
other 


d some form of pavement ant. 


m the appeared as 


gh every reddish army ant 
At approximately eleven o’clock that 
half 
observations, we 
pipe 

survey the scene of 
military Hostilities 
noticeably subsided; here and there 


some two and one 


first 
water 


evening, 
our 
the 


again 


irned to along the 


+ 


oO once 


engagement. 


| army ant and a black pavement 
were still engaged in mortal combat. 
having to concern themselves 
the 
ts were now engaged in removing from 


mger 


their enemy, black pavement 


st the dead and dying combatants, 
ther red or black. 
What of the army ants and the living 


that they had plundered from the 


the pavement ants? Following 


I 


» soon came upon a strange sight 


ew feet removed from the battle 
On each side of a vertical groove 
rbstone hundreds of army ants 


ped in an irregular body three 
inch wide and two to four 
slong. The mass of army ants on 


side of the groove, immobile except 


r moving antennae, rrasped the 
and pupae of the pavement ants 
r mandibles. Other army ants 


na cleared furrow between these 


living walls. Evidently this assemblage 


about the groove was a temporary stor 


ground for the 


age captured pavement 


feet further along the 


ants. Some five fy 


ecurbstone ind a similar groovy 


arol 
pupae and larvae were 


mound upon which the 


gathered; two similar accumula 
were encountered within the next eleven 


feet A number of 


erever the 


small black mites 
were present W army ants 
were thus aggregated. Having duly cap 


tured their victims, the army ants were 


engaged in conveying their captives to 
the other side of the street 

One and one half hours later, but one 
cache was to be found, and this one som: 
fifteen feet from the scene of the batt 
field. Additional observations at the 
site of the battle disclosed the fact that 
the blackish pavement ants w not 
hesitate to hasten to the atta many of 
them carrying off army ants by their own 
individual efforts. Bulldog-like in their 
tenacity and valiant in the fa f tl I 


advancing foe, 


to grapple with the fiere m 
Quickly would they dart and e1 
to seize t} CS le ny mat | b es oT T army 
ant. Failing this they w d grasp a 
limb. The army ants would leavor to 
sting, and then both ants would t ! 
abdomens as 1 or} they wel pplying 
their abdomin stilettos \ n 
the ensuing n rt nts 
would rush to t | of their e1 
sister, and W tne ze \ S 
penaares t! | ! 0 
irmy ant w \ n 
pavem } ee , 
the nec} the pave 
tap ¢ . . red 

An , 1 -) uf / 
vii pu n . ] 
ant her b ~ ! , 
matters, v 1 | ry m ft 
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Now the war had risen to the very 
heights of fury! The killing was done 
with great dispatch and quite neatly, 
with none of your crimson gore to mar 
the martial scene. Here, a black pave- 
ment ant, pt eved out like a ecireus tent, 
its appendages taut as violin strings, 
would be in the center of a eirele of 
tugging red army ants; adjacent, a red 
army ant, the hub of an encircling body 
of black pavement ants, was being drawn 
and quartered in the most respected 
manner of the Inquisition. Two pave- 
ment ants made fast to an army ant, one 
seizing the mandibles, the other the hind 
femur; fighting savagely, desperately, 
the red army ant finally wrenched itself 
free. There, an army ant unconsciously 
displayed her warlike prowess; her black 
victim fastened to her limb, refusing to 
yield even to Death! Locked in combat, 
the warring individuals would strive to 
seize the mandibles, a vital hold: at one 
and the same time they would curl their 
abdomens beneath them, evidently for 


leverage, for protection and in order to 


The army ants continued pouring 
their red hordes into the nest; and the 
pavement ants fought valiantly and un- 
flinchingly against the invaders. But 
despite this, the army ants emerged 
triumphant from the nest bearing the fat 
larvae and pupae of the pavement ants 
in a constant conquering stream. Yet, 
individually, in ant-for-ant fashion, the 
black pavement ants appeared quite 
eapable of coping with the red army ants. 
[It must have been sheer numbers, the 
vast inpouring of the army ants into the 
nest, which made it possible for them to 
overpower the pavement ants. In de- 
feat, the army ants would appear en- 
tirely exhausted, disclosing their debility 
by feeble twitch of leg or antenna. This 
Savage invasion and implacable war 
raged for three nights, having undoubt- 


edly commenced several days previr 
our first observations. 

The following night there was 1 
lence of fighting, but two mounds 
found that contained several hw 
larvae and pupae of the pavement 
Both caches were well attended by 
army ants, and two crowded trails 
to these mounds. The army ants 
then engaged in eat rying the larvae 
pupae into the crevice between thi 


and turf which appeared to be a 
visional nesting site. 

On the next evening the army 
again emerged from the area betwee1 


turf and the eurb, a erevice that 
been closely inspected during the 

noon, and which was at that time b 
of army ants. Three caches were 
ach of which was covered by s 
hundred army ants. The imm 
forms of pavement ants were to bi 
in one mound. When this was dist 
by flashlight, the army ants comm 
to remove the young, carrying t 
between their legs in the previously 
scribed manner. Whenever annoy: 

the flashhieht or by be ng breathed 

the army ants would raise their bodi 
that they inclined sharply forward 
were aimost vertical: the abdon 
would be curled beneath as though 

were sitting on them, the front and 

dle legs would be rigid, the hind 
bent, the mandibles widely opened 


the quivering antennae would 


outwards. 

Coincidental with the marching of 
army ants was the emergence « 
sands of tiny thief ants, Sole) 


? 


molesta validiuscula Emery, the w 


ers, the males and the queens. Int 
was their excitement, for the n 

rites were to be performed, the mat 
flight consummated. No respecters 


holy matrimony, those coarse barb 


ans, the army ants, would seize the bi 
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resistance ln some al 
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IN 


e to stand idly by while 


t. Not on 
rilege was committed, the pal 
s] ny thief ants would se thie 
nts by the legs, mandibles and 
| portions of the abdomer tie 
evidenced The a Spice Istlt'¢ \ 
sI\ rime ti r abdomens an 
» to stine In this cas < 
pave I nt nts resis ! t ‘ 
Seve nights we had bee rn the 
hese marauding army ants; 01 
? ro?’ they wer ro) ppal 
navihig vanished ! thi ! 
Ximately one month tater, we once 
blundered upon them, this time n 
iWhight, some filtyv Teet Trom the 
yhe! we had first made their a 
( They were marching over a 
hat Ith stened iia shacte area 
pparently had just pillaged a nes 
hey were conveving arvae nite. 
wi | appeared very similar ti 
] ynoma sessile Sa the odor 
ise ant We sighted them i hie 
yr some TWO davs tate nthe same 
ind this was our last tryst r 
months to come. Although tl 
i Ss had wone they had ert 
piace al 1S ved enigma, names 
k the Arg ts 
} mp mS «of He Davy s ¢ THPULS 
Mm} wren} nauerors | TS 
ml resist their 1 ) emp 
seen The army ants vanqguis S 
| opposed them with crushing 
Ss na darting s nes vi | 
Argentine ants dismember thei 
. mb by limb 1 ¢lasi 
ne army itis ala ‘ \ryel 
Is, Upon Whom we cL tte Nn 
try place their odds 
oOnths Tollowed eactl hie Hit 
mut at Ss 1) in the eve r 4 
1936. our respect ‘ rbits SS 
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ants were 
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concrete base of the 
0 that 
had practicalls 
and were now 
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its met the challenge 


ants when 


more mild in temperament Qi) 


two 


od each ot} tl 


ine ants seized an army ant 
of the left 
vhile being hurled and dragge 
Arget 


t. the ony etfort the arm 


hind lee 


no resistance to the 


this wo lial cause 
other 
ants would rush savagely 
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protecting 
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protecting 
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Sane eVenlneg the 
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marching 


thus that the 
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ant made to escape this persecut 
to brace itself 
t the glass 


scapes ag 


J 
/ 


close to her. It is diffieult to un 
tormented ar : 
effort to resist, even when it pract 
had its mandibles around the lee 

Argentine ant In time the A 

ant released its hold on the army 
then 


the latter appeared to be 


exhausted and sorry state 

Not content with pillaging 1 
of their kind, the am V ants, | 
ubiquitous COLS 
rare instances made a. 


selves by 1! 


In all } 


robabi IT \ 1 sontlv ther 


niin bers that caepl cs 
spect that their tropical sisters con 

And with this, we bring down 
Tain LUpor 
Wie, Non 
ereatures whose limbs are 


more | 


at home 


1 unspotled equatorial 


and yuneles Than } the effete Key 
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By Dr. DEAN BURK 


there a characteristic Soviet sclence eCOonTeSS TI 


entific spirit Although the ma t] ev are a ( 


ce is ih many wavs the same the The lare flix 
ver, If IS Important to conside nay he ex) 
elation to his fellow-men, whose spread pub 
he constantly changes, and to regard has beet haractel 
sa member of a given social orga new hat 
hich has attained a particular stat the peop tye e ti 
plexity and knowledge. The fact their present and futur 
the background of Russian science. deseriptl S apt It w 
f Russian culture in general, has ston of a t to Rus 
sod stinctly different from that of the PI si ( 
rn countries makes the present became 
scientific development in the Soviet the repla ent of ly 
an interesting subject to consider belief i ‘ 
ans pomts OF VIew (on the basis newspapel ‘ } cle 
ent visits to the U.S. S. R. and as — half of thi 
xperimental worker ino a Moscow nternational gath 
tory, [shall describe certain aspects and events of the 
Soviet science and of scientific life as known to. the 
t and took part init Street Ie usTine 
Since the revolution of 1917 there has — find that mi: peopl 
a ten-fold expansion in the } luber lar remove I 1 the 
tifle MISTITUTIONS., personnel and lan al vill thre en 
t of experimental work A similai tists, ane sta 
ss marked development took place tl } mip 
United States during the first When the 
ter of the present century The out fi 
nally rapid increase of scientifi miles aw L proce 
Russia has been mace Pos ible dred) aut Cobynie 1] 
esearel bua et wi el undoubted! ned \ 1) ) 
ses a proportion. of national nv ane at 
S irge as or larger than that « nit 1! {) 
! oOuntt Because oft the shor bh i 
e over which this increase lias pail \ 
hia laboratories have the ecep 
here of a pioneer settlement, wit! he 
stiness and confusion projects ! i Ss} 
Ss staves of constructiol ana e) ‘ miter 
overcrowding | Was Walking Visitors ente ae ul 
I one such laboratory wit! a air theatel alle 
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ts and 


cout 


rol silt es he | 


(i averave§ ol objective 


dine a vo 
with a maximum of cienity, 
()} 11 


parties concerned course, 


rates more as a balancing lorcee t} an 


itively; for instance, the scientific 


‘tor generally determines the salary 


within his 


the 


allowances 


to 


budget 


ite subject, however. 


pos 


readjustment indicated 


ITI 


e opinions and wishes of the workers 


are made known at innume 


‘tines of the social and 


political, 
at several o 


Altl 


Lies 


STPOUPTIOS, 


rit mel 


erestecd spectator 


Prequet & these pret were 


well attended, not onlv because 


patio wis expected, by il heea Ise 


ns enjov talkine endlessiv. ove) 

i } ] 
Ss real and imaginary, and are 
ips never happier than when they 


transterred one oft these problems 


the material world into their heads 


i” table was set wit! plates 


Kies, apples and candies, and enor 


of tea were consumed. 


(quantities 


Pee) 


IN VOSCOW 





a | ] ‘ hy \\ fer 
were carried i Emphasis was equa 
aividded ! TalKS Gesell bay yr Tih 1)! rex. 
ol Work n the labor ito? bet ee} if 
spoke bit rien rit s nai aue 
praise Ko owl THis Tie ISSITO] 
would ofte turn to more ener, topics 
and eventually to the World-Wict polit 

| ; ; , | } 
ca Sittlal remem be! ! praal 
tictiiar talk that a protessor pe ter if 
Ith connect } “WV | cLINt ~ Thre 
> , 
Phvsioloe } Col rress tl tu eu be 
tore the rey thon not p } . rs 
ol Pre*crtole | Tie \l } 4 
t | | \ ‘ ‘ ‘ 
have taken part in such ; rress. One 
" ’ 
| ired hibit Hit, at tive } } } 
papers of 1! ress | ar hy 
>. 
lt ISSTaATIS ! widely cailters 
mnecwmenta \ rn) The mera ao? the Wis 
ner Tore } ~ 

At less sent te) } ’ 
] rT pre Ti} ~ qs? ) era ; ; 
whicl { s the Isto} to ¢ 
appoint a ¢ or} r¢ ‘ rl 
hairmen, who would individua ane 
With applause take pla . } , 1} 
piattior At cvnye } iT ( } } | 





230 THE SCLENTIFIC MONTHLY 





rie LOCAL SECRET 


In this capacity by the side of a venerable 
academician Each time that she caucht 
the eve of some one she knew in the 
audience she would blush and appear 
very self-conscious ; She was unmistakably 
delighted at the honor of beine elected 
The shared dignity of all classes of work 
ers, in and out of science, Was Impressive 
to observe At a tea-table discussion one 
day, some one had said to me, ** Our ideal 
is not so much democracy as humanism.’’ 
I should mention that the dishwasher was 
a ‘‘udarnik,’’ which means in American 
that, though only a dishwasher, she was 
an excellent dishwasher 

Upon special occasions, such as nights 
before May Day or November Seventh, 
meetings of the entire academy would be 
held in the large Red Army Hall, which, 
like the Smolny Institute, the State 
House in Leningrad, was formerly a 
school for jeunes filles It was at one of 
these celebrations that I heard the edu 
cation of Oxford and Cambridge de 
seribed in all seriousness as medieval and 


semi-religious, and the modern Soviet 
universities compared with them to great 
advantage. The speaker, a man of se 


enty, remarked, with a look to his 


audience for approval, ‘‘ Even an old dog 


ARY OF THE PARTY 


like mvsell can change with the ti 
During the 


speeches, each fifteen to twenty mit 


evening there were ¢ 


long, listened to attentively from be 
ning to end by all, including eighty- 
vear old Professor Karpinsky, the 


president of the academy 


included, apart from scientists, a wi 


known author and publicist, the hea 
Gosplan, the second rankine officer of 


Red Army ~and another Red Army offi 


who had just returned from France a 


who gave a lone account of his visit 


conversations with French evenerals 


lmportant member of the Party ta 


for forty-five minutes, without refer 


to scrence, on the history, theory, pra | 


and achievements of the U.S. S. R. sn 


1917. After an intermission for refre 
ments, an early one-act play of G 


Was presented, followed by muse ana 


ballet by men of the Red Army, until p 


>) | 
one O CIOCK 


During the speeches, 


mere mention of a well-known na 


brought forth tremendous handelapp 
accompanied, upon appropriate sig 


by music from a loud brass band « 


cealed in an aleove. Each speaker me 


tioned Stalin, Kaganovitch or Moloto 


least once (brass! without signal! 
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is meeting, and at the smaller 
SO | found iT il flicult to determine 
SPTIOUSTY The older SCLe@HTISTS Of 


olutionary days regarded this o 


ry) aie eCXPVresslon ota Ss} ri? not 

nl ) An erica PPR aELOD| ’ ore. 

sof people. [was convineed, hov 

hat ! ther everv-day Work thre 
+} ] ] 

screntists on the whole vielad to none 


active and sincere proponents 


ew system and philosophy of their 


most are unquestionably leaders 
Drocessiol it thev are init ata 
se of the meeting T sounde 
Th friends. a younger proressol 
vy. as to what he thoueht of all the 
fving, and he confessed that al 


ness for lone speeches and plenty 


em. even To ikine TO hear thr Sie 
s over and over and over again. IH 


ed that during the preparations for 


+ 


Physiological Congress he had a 
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FHOUSAND STUDENTS IN NOR 


VOSCOW 


trary to a casual opinion -T had formed 


before miV VISITS, thes have a decided abil 
but to laugh at 


childlike 


Kvervbody in the laboratory was 


itv not only to laugh, 


themselves, with a characteristic 
jollity 


amused when | read to them from a book 


in Knelish which explained with some 
confidence that *‘when a Rusisan says 
*rieht away’ he means ‘tomorrow.’ and 
When he savs ‘tomorrow’ he means 
‘never.’ 7” Of their own accord, there 
alter, thev never failed to distinguish for 
me between an American to-morrow and 
& Russian to-morrow, In connection with 


thines ar tually to be done 
ron 


pictures | ris sinall 


or actually not 


te he clone time to time j showed 


then daughter, 


! 
Scie 


tine those which seemed to give her 


rather a Russian even 
thoueh, 


est of that blood 


appearance, © 
in fact, she was not in the slight- 
They, too, thought that 
she looked like a Russian baby, until one 


day some one happened to eatch sight of 


some of the photos [ had not exhibit 
and exclaimed, ** Why, he 


Ing us all the ugly ones! 


has been SI 
Onee dim 
a street-car at midnight, on 


Nevsky 


trams mn 


jam 


Prospect in Leningrad, tl 


line were held up by an 


stalled in collision with the foremost « 
An ambulance had departed with the 
jured within five minutes of the aecid 


but after a wait of more than forty 


minutes, | overheard one comrade in 
crowd remark with eusto to another t! 


evidently they were telegraphing 


Stalin in Moscow to obtain permission 


remove the auto from the tracks. T 


Incident IS suggestive of a prevail 


Rassian quip that the cure for burea 


racy is more bureaucracy, 


IV 


The dav at the laboratory started 


nine, when the udarniks (best worke 


usually arrived, with others continu 
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appearance up until ten o'clock veneral, | found the food nutrit IS, and 
ent with the planning element although rather heavy ! sta hes not 
n so much of Soviet life, a ereat Without variety accor r to Europea 
the routine work was mapped out standards Russians of a asses have 
lav-to-day basis well in advance, notably a ‘‘carbohyvdrat I sue 
by periods of three months. For — tending to be short, sto al soli ()) 
when I wanted some Kjeldah! each dining table was a plat rile hiert 
s performed, the a alvst would with slices of several kinds « 1) 
ook at her chart and announce a my companions otter % 
ready arranged for such work ought to eat more bread an eSS 
) s instead of names of davs are used watel Afte) nel thre bustle of thre 
ally, and in the Soviet weeks o! morning Was not always 
s, “‘rest-days’”’ come on the sixth, frequently one came across | 
eighteenth, twenty-fourth and half dozen or more peopl 
th of each montl In the higher cussion of both work am tab 
s, although the research worket versonalities At four. except thy 
tain problems allotted to him i event of a venera eet 
eral plan drawn up by the depart class, the workers would be 
or the vear’s work, and divided by Overtime work was comn 
iboratory administration somewhat screntific laboratories, but seldom rewulayr 
iL arterl\ quotas, there Is In practice save on the part of some of those |} 
ndue interference with the execu at the institute, mainly bache 
his work the newer buildines. mar of the scie) 
two o clock the main meal of the tifie staff Ve bh apartments i 
s taken. Each institute commonly — tutes. Although this arrangement not 
ts separate dining hall, and there is | uncommon in European laboratori the 
other reserved for the use of those idea has been frequently put into practice 
professorial rank At the latter inthe UL S.S. KR 
od was somewhat better, and more After a six- or seven-hour dav at tl 
IN served These main meals cost laborator wi | is Standard r most 
me anda half to three rubles Ih kinds of urban work, an average 
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, GROUP OF LABORATORY 


three hours might be spent in some form 
of social endeavor. It is generally ex 
pected that every one, in his free time, 
will undertake some social service. This 
Is an unwritten obligation and a matter 
of popular ethies. As in each factory or 
office, there is a committee at the academy 
to take charge of these activities and to 
wijust the distribution of various social 
tasks amone the workers. Ilealth, vaca 
tions, sports, theater tickets and language 
classes are among matters which receive 
this voluntary attention. [It is quite com 
mon for older, more experienced workers 
to vive instruction to those under them 
During my stay at the laboratory one 
man Was eiven the temporary, not un 
pleasant task of seeing that all went well 
with me. Tle was especially qualified to 
do this because, unknowingly, we had 
been fellow-students in early college days 
at Berkeley fifteen vears before; he has 


now been permanently settled in the 
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UL S.S. R 


wile 


The chiet 
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ror teh Vears, 


vi 





AL 


\ 


WORKERS 


social duty of 





witha R 


the aca 


Clalis ana proressors IS to report aie 


plain to other workers, 


and through the 


tific progress and its 


work and 


vatherines a vear, held in the Pala 


lives At 


Culture, scientists of 


loved and 1 


respected, 


ments of knowledge 


fields of activ it\ 


maimly of 


factory 


both perso 


press, concerning s 


relation to 


five 


world 


tell o 


or SIX 


renowl 


n their part 


ce) audiences eon 


workers—mu 


John Tyndall did in Engiand in the 


teenth century 


during 


} 


] " 
his long clire 


ship of the Roval Institution 


The organization of 


classes IS an essential 


tory life 


work at the 


These classes 


rstitutes, 


cially popular after 


(‘oneress 


During my 
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foreign lan 


feature ot lal 


and 
the 


Stay 


are held 


became 
Physiol 


| Was ll 
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\ ! se Was nace ¢ ST es Vi ( } | 
mht hund ! nit Voras } hy sl e 
‘ Basi | at | “ais ‘ } ~ : 
| | ! s Vic ( striburte | ! } ) ~ 
il ir eXplalner n the Bas \rne 
vhich she has reated Wi hea 
ur the CSSOTTS )\ askKil 1 ii bere ~ } 
formal questions mn Enelisi cdlecides . 
s would usually develop into ai that most Russ 
‘ somewhat hesitant Onieve era ! 
iin t ! lt isstla iia | Haters ! al 
l (once we cis msect Thre Ni el ( } ~ ~ R 
. ntl parade t} jor] thre Red imtries , rasp } 
ad it developed that some oft redl SN 
d not marched I told them of t has } . 
< that had been made to me about bore . 
babies and old ones left be Durh ly 
ind they volunteered, ** Yes, and =o man { . tists 
ones, too.””> We talked about the vhether I had be 
vomen mn America lid Thiet Orne to al 
sclence did most ever do ther 1 . 
! re than be stenographers ol read t} by 
s?—did they ever really run was a p ) 
One cirl, who admitted to then note first their teres 
frankly envious of the mechani second then rie ‘ } 
el ol eirvilization attained 1! approva Pa) hy 1} 


a, said that she pitied Americar tive had been entire , i 
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BIOCHEMICAL LABORATORY IN 


OLD 


PAVLOV INSTITUTE GROUNDS I) 


LENINGRAD. 


dently something in the internal structure 
of their 


resulting 


society and in the psychology 


therefrom heightened the im 


portance of, and gave special color to, this 


piece of information 


It is easy to find an opponent for a 


game of chess in Russia. Chess in Rus 


sla Is to some extent what baseball and 
football are inp America Recreation 
rooms invariably have chess boards in 


laid in the tables, and chess sets in store 


windows are almost as common as 


women’s hats here One morning at ten, 
after discussing experiments, the seventy 
eight year old academician who directed 
our institute suggested a wame of chess 
Ile warned me that he had been playing 
We had three games, 
lasting for three hours, and of which he 


We ended by 


each other upon the quality of our play 


for SIXty-SIX vears. 


won two congratulating 
This interlude upon the part of a busy 
director, famed for classic experiments 
performed thirty to forty vears ago, and 
several institutes, 


now responsible for 


was as pleasant as if was unexpected 


Qn his visits to the laboratory, every 


] 


other day or so, this academician-c 
shook hands with all personnel he 
from top to bottom in rank, and, 


cordance with old Russian custom 


Christian names, first and secon 
gether, were used in mutual greeting 
and conversation, | have no si 


name, but they had said, ‘‘that does 
father’s I's 
hame?’” and upon being told, they 
plied, “Well, then you are Dean | 


ericoviteh, and your daughter is D 


matter, what was your 


Deanovna At the present mom«e 


writing, the academician-director 
ferred to has had the honor of deliv v 
the first speech at the first session of 
Supreme Soviet of the Union elected 
under the constitution 


month new 


of presiding on the rostrum during 
nomination and election of the pres 
In addition to |} 
a president of the Mendelevey Cher 
All-l 


Science 


of this parliament 


chairman of the 


Society and 


Association of workers in 
Technies (Varnitso), he has been a1 
ber of the 


previously, a 


VM oscow Soviet several 


member of the Coun 
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ple’s Commissariat of Heavy is much as 00 pet { St hie 
vy, and a member of the All least well-paid workers, and als the 
Central Executive Committee other hand. as a reward in the case of the 
ngland and America appreciation very best workers; the heate) WiVS 
ine arts is high among scientists vets the fu price, though the w ! 
isa group, but the Russian scien may seldom pay it nless be s wit) 
hot seem, contrary Opinions ex the box office direct Vv, as ay 
to me by some of them notwit] wishes [ attended many perform 
yr to indulge to the same relative The audiences were mostly aqui 1 
n the cultural life beine built up tense and completely absorbed \\ 
them; for one thing, they are too Night was presented as a roari 
wit! their more-than-aver re edy Less attention Wis 
sib Ties Chen places in the Col tTruliv sad isp S \] | ry\ 
LIIS ralleries and = theaters i! Strattorad " \ " 1) \ 
I) the other worker tvpes \lem play to Maria. the clown. Si iby an 
the Red Army are CONSPICUOUS at Sir Andrew The peopl ry othe 
best theaters, where t] ey receive ence, gripper hy | t eal 
ence of tickets and enjoy especiall ward nm therm seats whe the fina 
ible rates At the academy, nevel scene, Sebastial ran wit! SW 
ss, there is an individual whose duty hand, clearing up all situations 
obtain suel seats as are desired by ficulties. and Vill he ! \ } 
rkers Like most IMSTITUTIONS, It tension. cheered dust ' nm) 
tains a fund, rather large. for par erowd when the hero finally arrives 
various social activities, including ‘*Piekwick Papers’’ w Ss pres 


the price of theater tickets. up to Kirst Moscow Art Theate 
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FOR SCLENCKE TO PROSP Et 


scenes which followed closely the omginal 


drawings of Phiz 


\ 
that the 


the institute at the academy at which I 


I estimated salary spread in 


worked, and in the larger Soviet univer 


sities generally, was probably slightly 


wider than in similar institutions in the 


The salaries of scientists 


United States 


of some 


experience, men in their early 
} 


and not including heads of la 
Moscow 


eleht hundred roubles a month 


thirties, 
perl aps 


ratories, average in 
It is not 
easy to estimate the standard of living 
as compared to American standards, but, 


n veneral, the eight hundred rouble sal 


ary would provide a three-room apart 


ment, a part-time maid and a vacation in 


Workers 


with less experience, but with some previ 


the Crimea every year or so 


ous tramime of a formal nature, receive 


hundred 


Academicians, 


from two and fifty roubles a 


month upwards labora 


tory heads and professors of full rank 
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\ FARM NEAR MOSCOW 





CODLMLOLLY receive one to two tho 


+4 


and are often pi 


with cars in addition to their salan 


roubles a month. 


pecially when their official duties re 


their presence ino several inst 

Owing to the shortage of leaders. ra 
scientists often hold two or three 
tions, directing and teaching Ma 


them still work in both Leninera 


back and fort 


weeks « 


Moscow, commut he 


overnight trips, 


every rew 
the academic season 
The average age of the scientific 


ers Is quite low, about thirty. I sl 


judge. The visitor from a foreign 


IS SIT mised nt The laprere 1) 
| ve] 


ratory 
tion of women workers, about 30 
per cent In one well-known labor 


n Leningrad which | visited. eight 


of the ninety-two workers happened 





women. The number of women dir 


ol laboratories or sections IS propo! 
smaller. but without doubt er 


Western 


has been an 


ately 
than in countries Of e 


there established Trad 
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sian women working outside the with othe 
ot only in the field, but also in a__ bering, too 
of intellectual pursuits, particu lower ran 
the social services and in polities, the people 
s has been greatly extended under — origin and 


w svstem be required to 


n the laboratories of other coun background The tempo of 
some research workers are turning UL S.S. R.. increasing rapidly 
rk of high quality, many are not tive scale ill geared on 
st be said for the present that a basis to about one third the 


thy low critical standard is gen in the most advanced Wester 


regarded to prevail in’ Soviet the same slow tempo is kin 


taken as a whole. Naturally prevailed 


are many individual laboratories —dustrialism 


the highest standards exist, but other 


eoul 
lo not compensate for the others, century ago 
doubtless they merit the most There is 
on. A series of related causes has — cation of se 
buted to this state ot affairs the and this of 
f 


first-class scientists for the umonyg 
ne of personnel ; the lack of up-to a factor o 
iboratory equipment ; the necessary 
isis On results of more immediate 

on; and, perhaps most impor 
all, the isolation of the last twenty 
with the accompanying Inadequate 


‘ 


hange of publications and criticism 


PHYSIOLOGISTS ON THE WAY 
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rilke KREMLIN, WITH 


NEW 1 NDER CONSTRUCTI 
ment is bel remecied 


hie 
mportant mstruments 
imported at almost 


more 


opened the eves of the Russians ; 
Slahh Scientist 
prohibitive 


S 


country 


s to the necess 
keeping in touch with the outside 
Unfortunately, other 
| begvinn ( COUNTLS | » f »-time 
attention, both internally and vented mue nt 
road At the Physiological Congress — scheduled mal Gene 
he expressed hopes that ore Was cancelle somew! 
erovernment would, in the near ‘ago: 0 » other hand, | 
provide a considerable sum to lite 
rive young scientific workers the Oppor rt Stlinmer 
tunity to study in the laboratories of arl 
other countries. The first revolu 


T\ 
State of 


isolation 


trends Wit! 
ave 
} 
att 


delewates 


the Soviet 


ruture, 


rnational Geological ¢ 


Lhicte 
tionary 


held 


Die. 
sclrent fie CONGLreSS 
in the Soviet Union oceur 
until 1930, when the | 


« 
nternational S 


n Leninerad In weigl 
» ] | ; 
followed this with an Russia and evalua 
extended tour of the eountry The Men if IS more profitable 
Chemical Congress met a tew colipare 
later The 


new and old Russia 
national new Russia and modern Amet 
CONZLeSS wical Congress, fois imports le 
Pavlov in the 


f Soil Science met 
ana \loscow. and 


deleyes 


and 
vears first bie 


e Physiol 


Interest 
rathet 
inter 
was tI 
Inaugurated by 
the old 


lace as well 
Duma, and attended 


hundred 


as hla 
twelve 


, many t 
foreign 


mies, literally ana 
SCICHTISTS It ‘You Americans and Enelisl 


aure 
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We enjoy life.’” The thick 
ngs leisurely promenading the Nev- 


SS people. 


Prospect, the Red Square and other 

ar thoroughfares every summer and 

evening from six until far past mid- 
are a memorable sight. 

On November Seventh, the 
the revolution, one 

workers, 


anniver- 
sary of thousand 


idemy including academi 
ans and professors of three score years 
and more, march with a million and a 
of the populace in the 
hrough the Red Square. At such a time 
ne of them said to me, ‘‘ You will never 


like it.’’ The 


group met at its headquarters some three 


parade 


see anything academy 
miles away, walked briskly for the first 
two miles, and then was forced to slow 
ip upon approaching the Kremlin, as 
processions from a dozen or more routes 

The sea of 
suggested some medieval 
Now and then the 
march small impromptu groups of chil- 


onverged at the entrance. 
banners 
pageant. during 
dren and young people, in fancy dress 
d often singing and daneing, cut across 
line on some route of their own in- 
nation. One such group of small boys 
sang lustily the popular march from the 
Soviet film, ‘‘ Jolly Fellows,’’ 
but not all, of its sharps and 
‘Would Stalin still be there?’ 


question every one was asking as time 


with most, 
flats. 
was the 


r entering the Square drew near. If 


not, would Kaganovitech, Molotov or 


Yes, at 


parade, and three more yet 


Voroshilov ? two o'clock, after 
four hours of ) 
to come, all four leaders were still there, 
gayly waving back from the reviewing 
stand in reply to the cheers of the march 
ers moving past, one hundred abreast in 
ten files of ten persons eacl 

That night, after the parade, the illu 
minated red flag waving ever so slowly 
over the Kremlin in the cold crisp winter 


air, without visible means of t 


looked 


creat 


supp rr 


very small but firm at its 


height. 
able, in its one sixth of the 


very 
It seemed as imperturb 
globe, as the 
four lions of Trafalgar Square in an even 
greater empire. 

It is necessary to enter with some sym 
pathy into this Russian atmosphere, with 
its interesting past, 1ts present humming 


and a future ever in the air, to realize 
the J 
based so distinctly upon a scientific phi 


even obvious features of a society 


losophy—a society wherein it is so gen- 
that the science 
develops, and is allowed to develop, the 
With a con 
sciousness that his knowledge will spread 
for the good of all, the Soviet sei 


adopts a strong feeling of social respon 


erally believed more 


better off every one will be. 
entist 


sibility, a frankly political outlook and a 
tendency more and more to collective liv 
ing, working and playing in a country 
where, to quote the late Academician 
Karpinsky, ‘‘science is given a place of 


honor.’’ 





RECEDING HORIZONS 


By Professor HEBER D. CURTIS 


rOR OF THE OBS 


‘ 
IN 


Tennyson makes that self-analytic Gre- 


his well-known poem **Ulysses”’ 


cian wanderer say 


I am a part of all that I have 


Yet all experience is an arch wherethro’ 


met: 

Gleams that 
fades 

For ever ind 


untravell’d world, whose 


for ever when I move. 


And this gray spirit yearning in desire 


To follow knowledge like a sinking star 


Beyond the utmost bound of human thought. 


The thought thus beautifully expressed 
was by no means new in Tennyson’s day. 
Philosophers, thinkers, religious believ- 
ers, even the man in the street of ancient 
or more modern times, have all given an 
to the that the 
ultimate in knowledge is unattainable 
that, however so many the new data of 


awed adherence thesis 


the universe that may be found by man, 
there always will be revealed other facts 
beyond, and a new, wonderful and appar- 
ently mysterious and unreachable horizon 
will be glimpsed in the distance to take 
the place of the horizon that has just been 
attained. 

It was an Englishman who expressed 
this thought in a somewhat more concrete 
good theory 
it re- 
That our body of observational 


form when he said, ‘‘ Any 


brings in more problems than 
moves. ’”’ 
knowledge can never reach an end in 
some final and ultimate horizon 1s a tru- 
that admitted. 
Though the illustration may seem some- 
far-fetched, the 
secured by man through the ages may be 
to that 


mathematical curve known as the rectan- 


ism seems generally 


what increases in data 


somewhat fancifully compared 
gular hyperbola, one of whose character- 
it will never touch the two 
to 
will asymptotically 


istics 1s that 


straight lines which it is referred, 


though it 
finitely close to such a contact after the 


come in- 


lapse of unlimited time. 
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It is a rather comfortable and sat 
ing curve of progress, to minds that 
pleased with such speculations. Fo 
we consider the conditions of its appr. 
to of 
argue that 


gradually become relatively smaller 


one its rectangular axes, we } 


additions to knowledge 


smaller as we gradually approach to, 
never reach, the line that represents . 
plete and final knowledge. But the ew 
be for 
benefit of those who wish to dream th« 


may equally well reversed 
dreams in accordance with the assw 
tion that 
almost infinitely slow; then we may p 
tulate that 


man’s progress 


future additions, future d 


coveries and future intellectual progress 


will become almost infinite in the mac 
tude of the individual 
strides we shall be making, even tho 


Brobdingnag 


our progress to the line representing 
absolute will be as infinite in duratior 
it was from the former view-point. 
Many will feel that the last-mention 
of observation for such 
to be 
with our own evaluation of the adva 
app 
depe 


point 


dreams appears more accord: 


pure and 
V lew-point 


made in 
But the 
entirely upon whether we appraise 
of the 
the first bow and arrow as relatively n 


recently 
science. 


; 


utilization fire and invention 
or less important in man’s upward el! 
than is radio and gasoline. It is perh 
not generally recognized that such be 

in the limitations set upon our knowled 
of the eternal verities involve one or b 
of two equally interesting assumpt! 
and that astronomy is rapidly furnis! 
us with certain data that 
make it possible for man to choose sor 
what between — the 
assumptions than is at present possible 


The first of these assumptions pres 


more certainly 


poses a body of facts in the universe that 


was at first 


holiday 


may some aay 





may 


vable 


characterize as essentially 
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un- 


- transcendent in the usual sense 


hat word, though in no way transcen- 


tal in the 


Kantian 


nomenclature 


s science is assumed to be unknowable 


s such, not because we may never have 


instruments and the opportunity to 


tudy it, but intrinsically and because of 


natural limitations of the human 


a 


lhe second assumption places no final 


t on man’s mind or reasoning powers 


It maintains that there is nothing accessi- 


»in the universe that we shall not even- 


tually understand, granted only that is 


erceptual to our senses and to our ad- 


vant 


instruments 


of 


measurement ; 


though our mentalities may be imperfect 


-day, this assumption postulates they 


| eventually be adequate for any prob- 


which the picture or model of the 


iverse may present. 
timately be no physical fact that 


r 


There will then 


IS 


anscendent, mysterious or unknowable 


erely because of any supposed limita- 


of our 


intellects. 


But. as on the 


first assumption, our knowledge can only 
the 
ind never reach it, merely because the 


asvymptot ically 


itself 


iniverse 


f infinity 


approach 


pe SSeSSECS 


absolute, 


the attributes 


perhaps even im kleinen, and 


re certainly in the large, in so far as 


nsiderations of mass, extent and dura- 


n are involved. 


To wh 


ichever of these 


assumptions we may adhere for the 


esent as a working basis, it will be evi- 


that we shall eventually come out 


the same exit door for either. 


Vast 


aggregations 


of 


physical and 


rely astronomical data may be assem- 


| 


<i and so treated as to support either 


of the two basal assumptions just 


lined. 


For example, the phenomena 


light, electricity, matter, gravitation, 


molecule and the atom, the neutron, 


tron and positron, exhibit fields where 


en t 


LO day we have a vast power of con- 


and a rigid codification of processes, 


ugh our 


ual entities 


factual 


involved 


knowledge 


of the 
remains almost 


HORIZONS 
This condition 
taken as a support for the fi 


Many thinker 


precisely 


Zero 


tion mentioned 


example, 0 


seriously suggeste 
basal and ultimate re of 
radiation is something that we 
TO 
We 


what whimsic: 


intrinsically unknowable 
Eddington | 


ly characterized 


admit 


IS 


how 


as some 


recall here 


‘*Something unknown is 
don’t know what 

We shall 
that such an assumption of an unknow 
able be short 
sighted and rather naive escape from our 
difficulties, to 
The opponent may say with good reason 
that the of 
thought is one where the formerly mys 


have to admit at this point 


sub-stratum may only a 


open many objections 


entire history scientific 


terious fact has been made understand 


able. 


objector will say, 


Is not such an assumption, such an 
really a result of the 
Same naive reasoning as that employed 
by primitive man, who placed a much 


larger body of phenomena in the reign 
q | 


} 
| 
I 


of the unknowable ightning, 
thunder, day 
and stars as under the control of unknow- 
of ] 


ana 
man 


explaining 


and night, the sun, moon 


able spirits, good evil geni? 


Primitive made such assumptions 


and was entirely logical in so doing, ac 
He was 


cording to his lights rea 


! 


1eé¢ 


as 


Hy 
las Eddington when 


he 


when 


scientifically mink 


he summarily dismisses the atom as 
vond the pale, or as de Sitter was 


he 


universe. 


accepted a mysteriously 
Kor ob je¢ 


may voice as to the va idity of the 


whatever 


explanations advanced by the 
are to-day basally not 


logical and scientifi 


science consists onl 

then form 

sible theory 

Both Poincar 

tained with s 

that 

being true 
Perhaps 


++ 


naivete ol 


and 


has the best a 
is the theory that 
the 


S first assum] 


vers Sil 
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to be its eventual undoing. So rapidly 


pushed 


farther away from us the horizons beyond 


has recent scientific progress 


which these seeming unknowables lie, 
that many prefer to put aside all specula- 
tions as to a possibly transcendent physics 
as non-contributory and profitless and to 
adopt, with good reason, a waiting policy, 
that 


care of 


confident the scientific future will 


take itself and reasonably sure 
of the that 


are apparent only, certain to vanish and 


thesis our present horizons 
be replaced by new ones as they did for 
that ancient seafarer, Ulysses. 

It is, however, of the other horn of the 
dilemma that I wish to treat, namely, the 
thought, 


whatever the critic may prefer to term it, 


speculation, holiday dream or 
that our horizons are receding merely 
because of the fact that 
with a universe that 
time. It 
the 
or intrinsically unknowable ; it makes the 


we have to do 
is infinite in both 
that no 
transcendent 


space and assumes 


datum of universe is 
further less warrantable assumption that 
man’s intellect will eventually asymptot- 
ically approach to an infinite knowledge. 

For this phase of the discussion we 
shall turn to astronomy and the modern 
evidence of the infinitely rreat, and pass 
over the at present equally transcendent 
the the 
the atom, the mysteries of 


mysteries of infinitely small 
wonder of 
radiation, the complexity of the proteins 
and that strange horizon, seemingly com- 
ing closer to us at present, where we 
appear to pass from dead matter to the 
virus, enzymes, bacteria and life. 

I regard it as perhaps the most signifi- 
cant contribution ever made to philosoph- 
ical thought that the astronomical devel- 
opment of the past two decades has given 
us for serious consideration eleven sepa- 
infinite 
would 


rate and distinct theories of an 
One 
appear, would have been sufficiently won- 
derful 
formed a suitable text for mighty vol- 


universe. such theory, it 


and startling, and would have 


umes. Of these eleven sorts of an infinite 


universe, two are Newtonian, that is to 
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say, they involve only the evidence of 
senses in the ordinary connotation of t! 
phrase and are based upon the tl} 
dimensions of classical physics. 
other nine types replace two earlier ty 
that had 


they are based upon the theory of re 


been shown to be errones 
tivity and involve transperceptual r 
tions; there are nine of them accord 
certain exceedii 


as we assume a 


minute and still unknown cosmical 
stant to be positive, negative or zero, a 
according to our choice of the curvatw 
of space as positive, negative or flat. 

a matter of fact, these nine types b 
down to two—a universe that is actua 
expanding or a universe that is oscillat 
ing, that is to say, alternately expandi: 
and contracting. 

It should be pointed out at this jw 
ture that this very recent contribution of 
astronomy to philosophical thought | 
essential differences from the concept of 
infinity debated by philosophers of 
Their assumption of infinity was 
and 
tronomy gives us a concept that is in 


time. 


academic, abstract detached ; 
sense more concrete; though admitted 
unattainable and unrealizable as a « 
cept, it at least marshals some very int 
esting evidence and weighty mathemat 
eal analysis in its support. 

One further repetition of this cauti 
seems advisable; astronomy can certal 
advance no claim to a proof or dispro 
of infinity in the abstract; it realizes 
fully as well as philosophy, that the 
knowledge of infinite 


any concept 


beyond the finite brain of man. B 


; 


astronomy may, with propriety, asse! 


that it has, perhaps for the first time in 


the history of human thought, adduce 


certain lines of observational evide 
that make some postulation of a spatia 
least 


physical scientist. 


infinity at more probable to 
The objection may be raised at this 

point that the astronomer has no r 

to take part in speculations whose basa 

character has been recognized to partake 
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e insoluble in the theory of knowl- 
The astronomer, says the philoso the a 
r, has neither the obligation nor the Way of 
er qualifications to make his specu- age a n 
in such abstruse fields worth while, several 
the philosopher’s standpoint. But Ways, ea 
astronomer has become somewhat = suns, as Is « 
ve and refuses to be bound longer Ways range 
‘+h restrictions and prohibitions. and wonder! 


defined a philosopher, somewhat the most bea 
raciously, as an individual whoclaims down tl 
his own and arrogates to himself all due to 1 

really interesting parts of all other finally we see 

es. Though willing to admit the  photograp! 
embracing character of the field of telescopes that we possess 
osophy, the astronomer is to-day de specks, So sn all and w 


nding the right to do a moderate theless possess a great fas 


int of speculation of his own, even thinking mind, for each of the 
igh, philosophically speaking, he may _ its billion suns, like our own 

be as a bull in a china shop. Fur the larger spirals relativel) 
ermore, the physicist and the astrono- Actually of the same ordet 
‘are to-day the ones who seem to be own Milky Way, they 
nishing not only the puzzles, but the merely because they are 


’s share of the clues that may even have, and I feel conservatively 
istronomer, in particular, now feels years, where each light- 
at he has earned the right to quote to trillion miles, or a total distance 


philosopher in his own defence that that requires twenty-two fig 


ly clear up the puzzles in part, and their probable distance 


ent prohibition, ‘‘Thou shalt not expression. A Milky Way 
zle the ox that treadeth out the A very considerable nun 

struse papers have been 
presenting some of this evidence, | devoted to the manner of 
| try to refrain from confusing the in space that obtains for tl 
ie by citing too much of the incompre of brother Milky Ways 


nsible numerical data of modern as- are complicated by many 


+ 


omy, though a little of this must be which I can not here go 
the 


1OSS 


ven here and there. For, not even if sumptions as to 
took the wildest financial dreams of of light in space, a shiftin 
sent-day politicians and translated light to the red through 
se into Portuguese milreis or Chinese’ or great distance, ete. Suffi 

h could we hope to equal or be able by way of summation, that t 


inderstand our astronomical distances of present-day opinion n 
The evidence from which proceed our these external galaxies 
ven modern theories of an infinite uni- formly d 

rse is rather simple in its outlines and That is to say, 

ts essential characteristics. Put very — the factor of continuity, 
br efly, our own sun Is only one of several cal sense; as we reach farther 


on suns that are assembled in a great from our own part of space we 


eading-glass shaped space, and this vast that the number of galaxies in 


’ 


ngeries of stars we call a Milky Way volume is becoming smaller and tl! 
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effective density of becoming 
We 


200-inch telescope to show us merely eight 


space IS 


less. confidently expect the new 
times as much of the same distribution of 
It is 


that we get no 


the same sort of things in space. 


equally remarkable 


strange, and aberrant forms of 
Milky Ways as we go outward; the con- 
tinuity in the factor of 
and the essential simplicity of the exter- 


facts at which I 


new 


structural form 
nal universe are salient 
never cease to marvel. 
There is, then, a remarkable uniformity 
in the distribution factor, as well as in 
the forms assumed, and space appears to 
be populated with Milky Ways with a 
that is 
distances to which our telescopes reach. 


density uniform to the greatest 
We have no present cause for suspecting 
a change in this function of density; 
while we can not prove, of course, that 
space goes on indefinitely with this same 
distribution, our present evidence makes 
such an assumption not unreasonable. 
To repeat, observational evidence, which 
is all we have as a present guide, shows 
nothing against an assumption of an in- 
finite universe, and a certain amount of 
indirect evidence in favor of it. 

Such 
much less certainly established in 1921 


considerations as these, though 
than they are to-day, prompted the great 
Swedish astronomer Charlier to publish 
at that date an epoch-making paper en- 
titled ‘‘How an Infinite World Can Be 
Built Up.’’ He transcendent 
four-dimensional space for his basis, but 


used no 


only the three dimensions of our experi- 
He showed 


ence and Newtonian physics. 
that if things outside are arranged in 
systems, that is, suns arranged in Milky 
Ways, Milky Ways in clusters, clusters 
of galaxies in super-galaxies, and so on, 
the universe could mathematically go on 
forever, world without end, without run- 
ning into difficulties. 
And the strange and interesting thing is 
which I 
regard as perhaps the most probable of 
infinite sorts now available, 


any paradoxical 


that this universe of Charlier’s, 


the eleven 
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seems to parallel the observed exte! 
universe with astonishing fidelity ; t) 
**outside’’ do seem to be arranged in 1 
way. 

But another interesting and still so) 
what mysterious factor began to e 
into the field of analysis at about the t 
of the publication of Charlier’s men 
Without going too much into minutia¢ 
detail, the researches upon these exter 
the 
vears have brought to light an astor 


galaxies made during past twent 


ing and overwhelming fact, not yet 
plained in a manner to win univer 
acceptance. Each and brot! 
Milky Way, with exceptions too few 
note, seems to be receding from our part 


every 


of space. The speeds of apparent reces 
sion are very high; the great majorit 
are more than four thousand times t 
velocity of a rifle bullet and in one cea 
at least amount to 26,000 miles per se 
ond, or nearly one seventh the velo 
of light. And recall that these velocities 
once more, are not at random, with so. 
approaching and some receding, but 
are receding from us, or at least seeming 
Note in addition that t! 
farther away a brother galaxy may lx 


to recede. 


from us, as shown by its apparent size, 
faster it The re 
tion, so far as our observations go, is ther 


is receding from us. 


a linear one, varying directly with t! 
distance or, what is the same thing, w 
the time of light travel. 
lion years the light-ray has been on 
that is, for 
quintillion miles of distance (6 follow 

, we find that there is 


For every ! 


way toward us, every Si! 
by eighteen ciphers 
an increase of about 100 miles per sec: 
in the apparent speed of recession 
small library of intensely abstruse trea 
tises has been written in the attempt 


versal characteristic of other Milky Ways 


fit this astonishing and apparently wm 


into the coherent scheme of things. H: 
shall we explain it, asks the astronome! 
I have mentioned the existing choic 
presented in several branches of s~ie 
between theories based on the perceptu: 
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» one hand, and on the transcendent 
he other. No more interesting ex- 
» of this dilemma as an illustration 
present and pressing need in our 
sical sciences could have, so to speak, 
made to order than the history of 
attempts to explain this recession of 
er Milky Ways. Shall we 
pt to explain these peculiarities of 


then at- 


external universe as in 


forming to what we sometimes loosely 


every way 
the evidence of experience, that is 
y, as given by our senses in the usual 
notation of that term? Or shall we, 
the other hand, call in to our aid the 
ranscendent, the mysterious, the trans- 
reeptual ? 
It is either fortunate or unfortunate, 
epending upon the individual point of 
w, that a body of transcendent physi- 
| theory was already at hand and avail- 
e a decade before the peculiar fact of 
recession of other Milky Ways was 
ly established by observation. I am 
y aware that any ardent believers in 
theory of relativity who may read 
ese words will object strenuously to my 
aracterization of the Einstein theory 
fee] 
it this is not an overstatement. The 
alled Newtonian universe of Charlier 


in any way transcendent, yet I 


| what we now term classical physics 
as definitely the three 
iensions of experience with that still 


based upon 
ewhat mysterious phenomenon known 
The mathe- 
aties of relativity is essentially four- 


ensional, and time and space do not 


; 


me as a separate entity. 


this theory possess an independent 
xistence, but are united in a single space- 
e relation. The relativistic fundamen- 
st regards this union of time and space 
i very beautiful contribution to logical 
ight, and does not hesitate to evaluate 
as a contribution far superior to any 
ie by Newton. 
Those who to-day do not accept the 
ory of relativity as inevitable are very 
that must be 
still a fairly 


efinitely in the minority 


iimitted. But there is 


HORIZONS 

sc1entists 
that the con 
contiguity in a space dimension 


bound 


weight) min I 


uUnWI1LiInE 


arably and indissolubly 


fundamental nature of 
concept ol COnSeCUuLLVeness 


dimension, however these Two 
may be fused in the recorde 


tions. We 


tions on the peculiarities of 


isten to the puzzin 


clocks on moving systems, with 
municating signals sent with the 
mental velocity of light, and while 
that light 


distances, brings to us living energy « 


ting coming from enormous 


the remote past but in the present tense, 
that this 


are still unconvinced and fee] 
has no vital connection with das Ding an 
the a 


universe 


sich ‘tual structure of the external 


These words of doubt should not in any 
way be taken as a dictum on my part that 
relativity may not be true; such a state 
ment would not only be foolish, but may 
false. The 


late G. K. Chesterton put into the mouth 


well prove eventually to be 


of Father Brown, that interesting philo 
sophical priest of his creation, the words, 
‘*Ten false philosophies will fit the 
verse’’; it is indeed possible that 
percep 
tions may turn out to be one of the false 


Newtonian universe of our sens¢ 


ten, while a_ trans-perceptual 


universe 
may be accepted. For it is in no way the 


purpose of this discussion to en 


lists for or against the theory 


itv, as such. It is rather 


and draw to your attention 
forks in the road at 

to-day finds itself, 

the Einstein theory 

before us a cert 

and never before 
put 
with one fork of 


cal theory has the choice been 
LS so definitely, 
Newtonian universe pe 


ther 


leading to a 


tual by our experience, and the « 


taking a course that leads to some type « 


relativity universe that may perhaps be 


¢ 


described, so long as our brains function 
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in their present mold, as transcendent 
and trans perceptual. 

The hi story of the attempts to describe 
the universe as four-dimensional in the 
relativity sense and in particular to ex- 
plain thereby the apparent recession from 
us of all other Milky Ways as a necessary 
consequence of the introduction of a com- 
bined time space coordinate, has exhib- 
ited interesting changes 

By 1917 both Einstein and de Sitter 
had postulated closely allied forms of a 
four-dimensional universe; in Einstein’s 
form the space-time element was quasi- 
evlindrical, in de Sitter’s it was quasi- 
spherical; in so far as the mathematical 
treatment was involved. In these two 
earlier relativity universes the recession 
of other parts of the universe was appar- 
ent only ; that is, it was part of the funda- 
mental basis of things that distant objects 
should seem to be moving away from us, 
but no actual physical expansion was 
involved 

These two universes held sway till 
about 1929, when almost simultaneously 


a brilliant young American, Tolman, and 


a very able Belgian priest, the Abbe 


Lemaitre, proved that the universes of 
Kinstein and de Sitter were unstable, 
because of their static construction, and 
hence could not exist. Both Einstein and 
de Sitter accepted these conclusions, and 
there gradually arose a new body of 
theory which may be described, very 
roughly, as a kinetie relativity universe, 
in which the observed recessions of other 
valaxies are real; the aeceptance of this 
modern form of the theory means, of 
course, that the universe is actually ex 
panding at a high rate of speed, and the 
farther we move from our part of space, 
the greater is the rate of expansion. 
McRae and MeVittie, a little later, main- 
tained that such a universe must neces- 
sarily contract; inasmuch as these two 
investigators are Scotch, as indicated by 
the two first letters of each of their names, 
some thus found an element of humor im 
a subject otherwise unutterably dry. 


This interesting conclusion has since | 
withdrawn, however. 

De Sitter later showed that nine t 
arose, depending on the initial assu 
tions mentioned earlier, which effect 
reduced to two sorts, expanding or os 
lating, nor can any available evi 
decide which assumption is the more 
rect. No important alteration in 
theory has been made during the past 
years, though papers continue to apy 
on certain aspects of the analysis. 

We find to-day among the adher 
of the theory of relativity all shades 
opinion as to the reality of the tl 
of an actually expanding universe. §S 
relativists accept the theory in a s 
what cautious and guarded fashion 
an interesting possibility, not yet 
proven. A smaller number, among wl 
we may mention that very able, defir 
mystical and apparently somewhat « 
lous Quaker, Eddington, have « 
pioned the expansion theory with ar 
bounded enthusiasm. Eddington is 
ready to assume that two billion 
ago all the hundreds of millions of ot 
Milky Ways that we can detect wit! 
powerful reflectors were concentrat 
within the relatively small volume 
single Milky Way, or in some sort 
giant primordial molecule, the germ f1 
which all the physical creation | 
sprung. To the objection that two | 
lion years is not a very long time, 
logically and biologically speaking, E 
dington has said that we must short 
these vital and apparently firmly est 
lished time-scales. Small wonder t! 
one able reviewer has expressed in p 
his wonder whether Eddington hims 
really believes all such bizarre cor 
sions! We thus find to-day two scho 
of thought among the only true believ: 
for so they regard themselves. 0 
school follows Eddington in taking lit 
ally the observed facts as to the recess 
of the external galaxies and demands t! 
so-called short time-scale for the proce 
the word ‘‘short’’ being used in its ast 
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al or geological sense as a quantity question—is there some 
he order of one or two billion years’ which the apparent 

the very start till the present. The axies and the apparen 

school accepts an expanding uni-_ universe 
se, but seeks evidence or qualifying nism that 
ts that will permit the use of the long ‘‘reasonable’’ 

scale, which grants to the astrono- a function req 
ratime of expansion perhaps a million are transcendent or contrary 
l 


es longer, and probably sufficient for assume are the three-dimensio 
life period of the component stars tions of our perceptions of 
rm our Milky Ways, for the forma- answer is that such an expla 


n of our solar system and for the age- been suggested and is perhaps 
¢ processes of geology and biology. though as yet on no firm mat! 
school has as yet arisen as a champion _ basis. I shall use ‘‘reasonable’’ 

the theory of an oscillating universe, reasonable’’ in this very 

rhaps simply for the reason that no narrow sense, a use open to 

lence whatever can be found that number of philosophical counts 

rs on such a possibility. For in the very limited sense 
A Newtonian infinite universe will, of defined, it must be admitted tl 
irse, have no horizon other than the cept of an actually expanding 
rizon that marks the limit of present or is ‘‘unreasonable.’’ That a 

ire telescopic power. The various million Milky Ways, at an 
ssible types of relativity universe have, tance apart of one million 
vever, an actual horizon of a very and spread with considerable 


] 


ious sort, referred to with some fre- throughout a spherical space 


ency in papers in this field, even eter is a billion light-year 

eh it is probably little more than a_ should possess some mysterious 
ithematical figment. This relativity nection or repulsive power that 
rizon is aS unattainable in reality as them all away from an 

itmost bounds of a Newtonian infinite ious center at speeds tha 

verse in that neither our telescopes ciable fraction of the 

‘the light-ray can ever actually reach certainly seems 

t. But it is a horizon at which the seems diametric 

erse ends; within it exists all the every known fa 


+? 


r, Space, time and energy of the mechanics. It can no 
whole, and beyond this peculiar regarded as a simple theory 
con there exists neither matter nor easily imagine a cat 
e nor time. motion outwards 
So much then for the fork of the road nature of thing 
it leads to the mystical, the transcen- from the arr 
the trans-perceptual; many wish to the universe 
by this fork. But there are not a Prophecies : 
who still prefer to choose the other uniformls 
‘ of the road, that leads to an infinite does the theory of 
verse in the Newtonian sense, and to seem to me, however, 
tain for the framework of the universe prophecy, with 
the three dimensions of ordinary | possible ultimate 
‘ception. measured belief thé 


Those who desire to travel by this see- the physicist and the astronomer will 


, 


| fork are now asking themselves the back upon this theory of 1938 with 
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somewhat tolerant smile and that he will 
mentally classify it along with the chemi- 
cal theory of phlogiston or the pre-evolu- 
tenet that 


such, m situ, with no previous vital activ- 


tionary fossils were created as 


ity in a living animal. This prophecy 
applies only to a certain result that has 
been adduced from the theory of relativ- 
ity, not to the For all | 


know, they may possibly be teaching the 


theory itself 


theory of relativity in the grammar school 
one hundred years from now, though I 
strongly doubt it. 

We must then search for some alterna- 
the- 
ory, if indeed such exists, in the light-ray 
itself 
ray in its passage through quadrillions 


tive and apparently ‘‘reasonable’’ 


If something happens to the light- 


of miles of space that can shift the lines 
of the spectrum to the red we shall still 
have the measured speeds of recession 
that we at distant 
Milky Ways, but this recession will be 
only apparent and not real, and our uni 


We shall be 


just as logical in such a course as was the 


present observe in 


verse will not be expanding 


relativity theory of 1920 which, as stated 
earlier, postulated that the expansion of 
Our 


will re- 


the universe was apparent only. 
possible explanation, however, 
into the 


fourth dimension, nor will it require a 


quire no excursion limbo of a 
formulation of the framework of the uni- 
verse in 16 equations, each with 16 terms, 
or 256 terms in all. 

Such an explanation, which seems not 
‘unreasonable’’ a priori, will then seek 
for the cause in the equations of light, 
and a relatively simple physical fact will 
take the place of a transcendent frame- 
work. It must be admitted at this point 


that we do not as yet have the mathe 
matical and physical proof for such a 
light, but a 


theorists are being attracted to the possi- 


behavior of number of 


bility of such an explanation. It must 
be admitted, also, that some of these at 
tempts, based upon the quantum theory 
of light, 
that some investigators have stated it to 


seem to lead to a cul-de-sac. so 
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he impossible It requires, to put 
simply, that something must happe 
the light-ray to cause the vibrations 
the light to be slowed up a very littl 
that the 
farther apart 


between the 
It is as though the vil 
light 


tired in its passage through the trer 


erests 


waves 


tional aspect of becomes it 


dous reaches of space. Such an expla 

tion would apparently leave untouched 
light 
The ratio by which the vil 


however, the velocity of itself 
free space. 
tions become slower and the light wa 
a little longer is exceedingly minut 
may be added. To fit the observed fact 
this factor of expansion needs to be o1 
one quarter of a quintillionth, or a fr 
tion whose numerator is unity and wl 
denominator contains 18 digits. Let 
one object at this point that we do 1 
know the nature of radiation, nor wl 
the light ray 
have crests. That is admitted, for scie 


is, nor whether its 


must perforce be concerned first with p! 
nomena, and only later, if possible at a 
with the basal entities that seem so 
beyond our receding horizons 

[ feel that 
dilemma will 
that we 
of the 


dimensional 


such a solution of 


ultimately be found 
may then proceed on that 
that 


universe, 


road presupposes a three 
This article 1 
remain as far as possible untechni 
though it 


of present-day analysis. 


touches fields on the borde: 
It is worthy 
mention, however, that Maxwell’s funda 
mental electromagnetic equations, wl 
are partial differential equations of t! 
second order, contain in their derivat 
by that great master, a term that is t! 
first 
Maxwell pointed out that this term wou 


sum of three order derivatives 
be either zero, a constant or linear wit 
the time, and hence could not affect 

wave motion proper, so he discarded t! 
term in his solution. As a matter of fact 
he apparently had to do this to get a cor 
But it 


sible that the solution of our expanding 


venient solution. is at 


least p 
1; 
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e difficulties may lie in this dis- study a volume of space eig 
| portion, for as this may be linear great as that now accessible, an: 
he time, it could permit some rela- — shall find in this added volume 
it would increase with the distance times more of the same sort ol 
ersed by hieht. It should be once we now have 
emphasized, however, that the This, of course, is not enough, though 
solution permitting this has not we can at present envisage no new instru 
been rigorously formulated ments that can place our actual observa 
much, then, for the interesting tional horizon farther away. But we can 
emma that present-day astronomy always go on from what we have by in 
rs the philosopher. Whether we shall voking the apparently universal principle 
ntually be content with a three-dimen- of continuity that obtains in the world 
al perceptual universe and find the outside and beyond these receding hori 
we of our difficulties removed by ZONS. With the tools of mathematical 
opting some new analysis of the light analysis we can extrapolate, a rather 
juation based on classical physics, or dangerous process in many lines of phys 
ether we shall continue to follow the cal research, but one that has thus far 
ent trend and seek to find a solution shown no weakness when applied to the 
a universe that is four-dimensional external universe. On the wings of the 
a sense trans-perceptual, still rests intellect we can fly far beyond our reced 
the knees of gods. Certainly, in either ing horizons and the astronomer to-day 
ent, our horizon will continue to fade demands as his right the privilege of 
rever and forever as we move. speculation on the existence and arrang 
Nothing, in fact, is more startling than ment of an infinite universe, infinite in 
e way our horizons have receded since both space and time, with all the interest 
beginning of this century. In 1900 ing conclusions that may follow such a 
talked with great hesitation and un- speculation, surely the most daring step 
ertainty of distances as great as five that mere physical observation has ever 
uusand years of light travel; now we permitted us to make. 
th far less uncertainty speak of dis We still are uncertain whether we 
es of a billion light-years; we have have to bring in the transcendent 
used our horizon to recede ten thou- unknowable in such speculations, or 
l-fold during the past three decades. whether our infinite universe includes 
proposed 200-inch telescope will only the physical facts that are knowable 
oretically push the accessible horizon with our finite brains and measurable 
e as far away as now observed and with our gross measuring instruments of 


ike it twenty thousand-fold as distant science. But we are happy in the realiza 


it 


was a quarter of a century ago. We _ tion that our astronomical horizons are 


; 


with this great instrument to do a receding ones; that apparently we shall 


+ 


many things much more quickly, have the joy and pleasure of achieven 


t} 


e conservative astronomer, un-_ for all time to come in pushing 


ved by the clamors of the press for and farther from us the limits 


nething really interesting, knows that untraveled world whose margin 


shall simply reach twice as far and ever and forever as we move 





SURGICAL MAGGOTS IN MODERN MEDICINE 


By Dr. MAURICE S. TARSHIS 


, REED COLLEGE; DEPARTMENT OF ENTOMOLOGY, OREGON STA 


INTRODUCTION extensively infected wounds of sold 
Many thousands of lives were taken J- F. Zacharias, a surgeon in the Cont 
during the world war, but just as many ¢rate Army, was perhaps the first pe 


thousands of lives have since been saved Who intentionally employed maggot 


because of the scientific achievements Wounds. At the beginning of the ty 


which resulted from it. One of the out- tieth century Larkin, a Chicago surg 
standing achievements is the utilization Sed maggots in the treatment of | 
of maggots in the treatment of the bone myelitis and chronic septic infect 
and reported favorable results. B 
spite of the fact that beneficial effect 
maggots have been noted time and 
again, the late Dr. William S. Baer 


the Johns Hopkins University, was 


infection known as chronic osteomyelitis. 
This disease is difficult to cure, often 
lasting years and causing a great deal of 
suffering. It is caused by pus-forming 


bacteria, such as the streptococei and the 


staphylococci, which make their way into rst surgeon to put this age-old ret 


the body through abrasions of the skin or "to use on a scientific basis and to e1 


through injuries from fractures, burns,  !t in civil surgery. 


deep cuts. gunshot wounds or explosions. . . ‘ 
BAER’S OBSERVATIONS AND EARLY 


The disease can also develop from some —<abeeanete 
. LESLAR( 

other infection of the body, such as an tans 
abscess, in which instance the organisms he initial impetus for Dr. Baer’s 


are conveyed to the bone by the blood sequent work was an observation he 1 


stream. Although the maggot treatment While he was serving with the Amer 
Expeditionary Forces on the battlefi 
of France. After a battle in 1917 


soldiers with compound fractures oO! 


was at first confined to osteomyelitis, ex 
perience has shown that it is just as effee- 
tive in many other forms of di.ease 
known generally as ‘‘suppurative infee femur and large flesh wounds of the a 
men and scrotum were brought into 
hospital. Although these soldiers 


lain on the battlefield for seven days wit 


tions.’’ Its applicability has extended 
even to the field of dentistry, where sue 
cessful treatment of osteomyelitis of the 
mandible has been reported.' out water or food and had been exp 
to the weather and insects of that re 
HISTORICAL they had no fever and there was no « 
The observation that maggots are of dence of septicemia. Except for 
aid in curing disease can be traced as far Starvation and thirst, they were in 
back as 1557 when Ambroise Paré, the markably good condition. This unu 
famous French surgeon, called attention Circumstance, in view of the extent 
to the beneficial effects of maggots in their wounds, and particularly in vie 
suppurative wounds. In 1799 D. J. Lar the fact that the mortality of comp 
rey, the celebrated military surgeon of fractures of the femur was about 79 | 


Napoleon’s armies, observed the curative 50 per cent., even when the wounded | 


properties of live fly maggots in the the best medical and surgical care t! 


1N. CC. Ochsenhirt and M. A. Komara, Jour. 2W.S. Baer, Jour. Bone and Joint Sur 
Dent. Research, 13: 245 246, 1933. 138-475, 1931. 
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Army and Navy could provide, at- 
ted Dr. When he 

1 the clothing from the wounded 
ts, he find the 
ls teeming with thousands of mag- 
presumably those of the blowfly. 


Baer’s attention. 


was surprised To 


| when the wounds had been irrigated 
th normal salt solution, he was even 
surprised to find that instead of 
filled with pus, which he expected 

i result of the degeneration of devital- 

| tissue and the presence of numerous 
es of bacteria, the wounds were filled 
th a healthy pink granulation tissue; 
here was practically no bare bone to be 
and the 


red bone, as well as the surrounding 


inside surface of the in- 


arts. Was entirely covered with the same 
hk granulation the 
nds. Bacterial cultures showed a few 


tissue which filled 


staphyloeoeei and streptococci, but not 
igh to The 


rots had accomplished their task 


cause pus formation. 
wounds had healed. 
What Dr. 


ea deep impression on him. 


Baer saw on the battlefield 
Finally, 
fter thinking about this experience for 
vears, he decided to test by experi- 
nt the possibility of putting his obser- 
ns into practical use in civil surgery. 

In September, 1928, four children suf- 
from chronic osteomyelitis were 

the Children’s Hospital 
Baltimore. Each child had 
ously undergone operation three or 


tted to 


OL Ith 


times and had been treated over a 


from one to five years. On 


od of 


ese children, who had been unsuccess- 
methods, Dr 
began his first work in the treatment 
Kirst all 
dead tissue was thoroughly removed 
Then 


[ the blowfly, obtained from the immedi- 


y treated by the usual 


myelitis with maggots 


the affected areas. maggots 
neighborhood, were placed without 
The mag- 
At the 


the wounds had 


ization into the wounds. 
Is were replaced several times. 


about SIX weeks, 


IN MODERN 


MEDICINE 
healed completely—the deeper structures 
as well as the skin 

The 


continued In 


tments vere 


experimental trea 
the 


iculties arose from seco! 


early treat 
however, diff dary 
vas bacill 


Although 


the patients presented no clinical symp 


infections. In three instances 


were discovered in the wounds 
all treatments were 


toms of gas gangrene, 


discontinued and research begun to solve 
the the 
conducted, Dr. Baer was able to s! 
maggots destroyed rather than caused gas 


And he coneluded that 


in order to overcome gas bacilli it would 


problem From experiments 


ow that 
bacilli infection 


merely be necessary to increase the quan 


tity of maggots, after first making sure 


that the maggots placed into the wound 


Las 
were free from all gas bacilli 
Following these findings, the treatment 


of wounds with maggots was resumed 


But it was not long before tetanus (lock 


jaw) bacilli were found in the wounds of 


some of the patients. These wounds were 


quickly washed out, and the patients were 
tetanus antitoxin 


riven injections of 


Four patients manifested no clinical 


two developed severe lock 


advanced tuberculosis of the 


Symptoms ; 


jaw; one, who been suffering from 


ankle, lun: 
and spine, died in spite of the administra 
tion of large doses of antitoxi 


last patient finally recovered al 


struggle with the infection 


From this disconcerting 


experien 
Dr. Baer realized that in civil pract 
would be necessary to use sterile maggo 
and that in order to have at hand ; 
ply throughout the year, flies woul 


to be grown successfull 


tory After extended resea 

ful teel 

flies and producing sterile 
Dr. Baer continued wit 


nie was devised f 


chron) osteomve 


] . 
CTL 


treatment ol 
April, 1931, 
Fortunately, he had 


when he suc 
observed 


treated a large number of patie 
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had been able to report 95 per cent. cures 
and 85 per cent. cures in 


So excellent were the results he 


in children 
adults. 
obtained that it was not long before many 
other surgeons adopted his method of 
maggot therapy. A recent report” shows 
that the given in 
every state in the United States as well 


treatment has been 
as in Canada and a large number of for- 


eign countries. 
SPECIES OF LARVAE USED 


The larvae used in maggot therapy are 
those that live only upon decaying and 
necrotic tissue. Satisfactory larvae are 
obtained from the bronze-green blowflies, 
Lucilia sericata (Meigen) and L. caesar 
the blue-black bottlefly, Phor- 
mia regina Meigen; and the large blue 
bottle-flies Calliphora 
(Meigen), C. 
Cynomyia cadaverina Desvy. 


(Linn.) ; 


erythrocephala 
(Linn.) and 

Of the flies 
used, Lucilia sericata and L. caesar are 


vomitans 


the most satisfactory because of the ease 
with which they can be handled in the 
laboratory. 
to identify correctly the species of fly to 


Great care must be exercised 


be used, for the larvae of some species of 
flies are unable to distinguish between 
dead and living tissue and will feed as 
voraciously upon healthy tissue as upon 
dead The flies 
Cochliomyia macellaria (Fabr.) and C. 
and P. well-known 


examples of this. 


tissue. screw-worm 


ameriwana C. are 


Lire History or THE FLY 
There are four stages in the life history 
of the blowfly, namely: (1) egg, (2) lar- 
val (maggot), (3) pupal, and (4) imago 
(adult). It 10 to 24 hours 
for the eggs to hatch. The larval stage 


takes from 
consists of two periods—(a) the active 
feeding and growing period, generally 
from 4 to 7 days, during which the larvae 
feed voraciously and are of surgical use; 
and (b) the prepupal or inactive period, 


Robinson, Am. Jour. Sura., 67-71, 
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3 to 4 days, during w) 
the larvae do not feed and are useles 


usually from 


The pupal stage g 
5 to 10 days. Dw 
this time the maggot undergoes trans 


surgical purposes. 
erally lasts from 
mation and emerges as a fly. On an 

quate diet, the adult fly, as a rule, beg 
to lay eggs within 10 days after its en 
gence. Under laboratory conditions t 
life cycle of the fly is about 25 to 30 day 


CULTURE OF FLIES 


Various methods of culturing b 
maggots and flies have been reported 
the literature. The follow 


procedure is the one most frequent 


medical 


employed. 

The flies are reared in small cloth 
wire cages which are kept in incubat 
maintaining a temperature of about 7s 
to 80 degrees F. and a relative humidit 
of between 40 to 65 per cent. The flies 
are given sugar, water and meat. Meat 
is an essential part of the diet, for wit! 
out the nitrogenous 
material the female flies fail to deve 
This, however, does not appl 
One feedin 


of meat is all that is necessary, and meat 


presence of some 
sexually. 
in the case of the male flies. 


is subsequently added only when it is 
desired to collect eggs. 

The flies continue to lay eggs wel 
about 3 to 4 weeks, after which time egg 


production and viability of eggs decreas 
When this condition oceurs the flies ar 
destroyed and replaced by new eol I 


When new colonies of flies are to 
established, the meat on which the eg 
have been deposited is placed into a sma 
glass feeding dish, which is in turn pla 
into a larger receptacle containing abo 
an inch of sand. The outer receptacle 
then covered to prevent the escape ol 
When t! 
maggots are full grown (about 16 mn 
length ) 
food and migrate to the sand to pupatt 
When migration has ceased, the feeding 
dish 


maggots after the eggs hatch. 


they stop feeding, leave th 


and remaining food are remo\ 
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the maggots are left undisturbed in 
sand until pupation has occurred 

the flies emerge they are trans- 
| to the brood cages and provided 


food 


CULTURE OF STERILE MaacGots 

The danger of introducing pathogenic 
the with 
le maggots and the importance of 


anisms into wounds non- 


nploying sterile larvae in the practice 


therapy have already been 


maggot 

wht to view under the discussion of 

saer’s early research. Aseptic bacterio- 
‘ technic is of the utmost importance 
izhout the entire process. 

Before sterilization is begun the eggs, 

laid in 

masses, are carefully separated so that 


which are almost invariably 


» entire surface of each one is covered 


by the disinfectant. Separation is ac- 


omplished mechanically by agitating the 


egg masses in water or by carefully 
spreading them apart with a spatula. 
When separation is complete, the eggs 
ire sterilized, generally in a formalin or 
After that, 


they are washed with sterile water and 


n ercuric chloride solution. 


transferred to sterile food in glass con- 
Here the eggs hatch into mag- 
the feed and grow 
til they are ready for use. At the end 
about three days’ growth, the mag- 


ts, and maggots 


ts reach a leneth of about 6 mm, the 


desirable for surgical purposes. 
efore being employed in wounds, mag- 

cultures are tested for sterility, and 
hose which show contamination are dis- 


ded 


MetHop or TREATING INFECTIONS 
WITH MAGGOTS 
instituted, 


‘Tore maggot therapy iS 


the infected area iS opened wide and thor- 
or] ly cleansed of all macroscopic debris 
Minor 


<l not be treated surgically. 


infections 
After the 
completed, the 
packed with sterile 


necrot ie tissue. 


eansing 


operation is 
und is earefully 
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vaseline gauze, which is left undistur 
for about 24 hours, or until all the bleed 
has stopped, because mag: 

blood 


well in its presence 


ing 
repelled by and do n 
the pa 


When 


1,000 maggots, 


king 
is removed, from 200 to 
depending upon the extent and condition 
of the 
wound. The 


infection, are placed into the 
wound is then covered wit! 
a wire screen, or with which is 
tightly 
escape of the maggots 


The feed 


and purulent matter within the wound 


rauze, 


fastened down to prevent the 


maggots upon the necrotic 
In three to five days they reach their full 
growth and stop feeding. At this stage, 
no longer being useful, they are washed 
out of the wound with sterile salt solu 
tion. The patient is then allowed to rest 
for about 24 hours. At the end of that 
time, a new lot of maggots is introduced. 

The length of time that maggots feed 
in the wound depends upon their size 
The 


period at the beginning of the treatment 


when they are implanted feeding 
is longer than that toward the end of the 
feed 
viable tissue and as the wound is 


treatment because maggots do not 
upon 
cleaned up less food is available for them 
When all the necrotic and decaying tissue 
has been devoured, the maggots die from 
insufficient nourishment. 

The number of maggot implantations 
necessary depends largely upon the indi 
vidual patient and the character of his 
wounds. 
1 to 25, 
ample, in children the healing period for 


The implantations range from 


and sometimes more Kor ex 
chronic osteomyelitis of the long bones is 


about six weeks. In adults this period is 


at least a third longer 


TING CURE IN THE TREAT 
INFECTION 


Factors Err 
MENT Ol] 


It has been found that mage 
the 


Among the important 


cure 7 infections 


are the following 


(1) Since maggots feed upon 
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and necrotic tissue, and so remove it 


conditions for bacterial 
In their 
numerous 


from the wound, 
development are unfavorable. 
feeding, maggots also ingest 
bacteria which are destroyed as they pass 
along the alimentary tracts of the mag- 
rots. 


(2) During the 
ment, the wound secretes a thin, serous 


course of the treat- 
discharge which carries out with it great 
numbers of bacteria, thereby decreasing 
the number within the wound. 

(3) The 


which would otherwise be absorbed by the 


proteolytic end-products, 
patient’s system or remain in the wound 
and furnish a favorable medium for the 
bacteria, as well as the destructive bac- 
terial exotoxin are ingested by the mag- 
gots and are rendered inert. 

(4) The massage effect produced by 
the vermicular motion of the maggots on 
the granulating areas has been found to 
be a beneficial action. 

(5) During the period of treatment 
there is a change from an acid condition, 
characteristic of infected wounds, to an 
alkaline condition. This 
effected by the production of ammonia 


change is 


as a result of liquefaction of necrotic tis- 
sue by the maggots and of the exudation 
of calcium carbonate through the body 
walls of the maggots. The alkaline con- 
dition thus produced is above the opti- 
mum reaction for the growth of many of 
the organisms associated with suppura- 
tive infections, and hence results in their 
destruction. 

(6) It has been shown that allantoin 
(CyHgN,Os) and urea (NH. CO: NHzs), 
found in the urinary secretions of mag- 
gots, have excellent therapeutic qualities. 


DISEASED CONDITIONS TREATED WITH 
Maaoot THERAPY 
Table 1, prepared by Robinson,* is a 
summary of the various diseased condi- 
tions which have been treated with mag- 
Robinson points out that they are 


fvots. 


‘ Ibid., p. 68. 
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TABLE 1 


TIONS TREATED WITH A 


-URATIVE INFE¢ 


MAGGOTS 


A bs« esses, chronie 
tubercular 


surns, witl 


infected necrotic areas 
Carbuneles 

Cellulitis 

Deecubitus, sloughing 

Empyema, chronic 

F lons 


Gangrene, arteriosclerotic 


diabetic 
gas 
Grafts (infected bone 
muscle 
skin 
Mastoiditis 
Osteomyelitis, acute D 
chronic all bones 


tuberculous 
Periostitis 
Uleers, chronie 
syphilitic y 
varicose 
Wounds, infected 


sloughing malignant 


all of a purulent nature, and he states 63 
that maggots have generally not beer 

found satisfactory for use in tubereul 

bone lesions unless they were complicat 

He further states that 
maggots have been used with some su 

for the removal of superficial, sloughi 


by osteomyelitis. 


cancerous areas, but not before necrosis 


occurs. 


DISCUSSION OF OBJECTIONS TO 
Maaocot THERAPY 


The most frequent objections to ma 
got therapy have been that the met! 
is time-consuming, expensive and troub 
+} 


some. Some objections have been 


pain and discomfort to patients we! 
often very great, and that the nervo 
tension by patients wil 
vivid thought 0! 
allowing maggots to feed upon them fa! 
that the treatm 
A few objections ha\ 


experienced 
imaginations at the 
exceeded the good 
may have done. 











raised as to the efficacy of the treat- 


t itsell 


4 


Although some of these objections may 
been justified during the earlier 
d of maggot therapy, they are now 
cer important because of the many 
vements in the process of culturing 
sterile maggots and in the application of 
treatment. 
‘Yo reduce the cost of production of 
the 
ty rear maggots on a club plan. 


ts, doctors living in same 


The author, in a recent study of an eco- 


method of eulturing surgical 


vots,° has found that maggots can be 
ired at a very nominal cost and with- 
aborate apparatus. 

Pa n 


serious nature, have been greatly 


and discomfort, although never 


mitigated by the use of sedatives and by 
er methods of applying the treat- 
nt. Sinee the psychological attitude 
the patient is an important factor in 
treatment, the fullest cooperation of 


M.S. Tarshis, Jour. Lab. Med., 22: 


and Clin. 
] 61, 1937. 
tates Pain is usually the result of the exposure of 
beer nerves by maggot 


feeding. 
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the patient must be enlisted in order to 


derive the best results. Some surgeons 
believe that the method can be used more 
advantageously in patients of a low psy 
chological type who are more or less in 
different to the presence of aggots 


Other surgeons have expressed the belief 
that 


morale are the 


patients of higher intelligence an 


most desirable for treat 


ment Still other surgeons think that the 


method can be carried out most su 


fully when the patients understand and 


appreciate what is being done for them 


Concerning the efficacy of the 


ment itself, its wide acceptance is 


cient proof of its merits 


SUMMARY 


One of the first observations that mag- 


rots were of aid in curing disease was 
However, it was not until 
1931, got 
basis that the 


in the treat- 


made in 1557 
the late Dr 
therapy on a se 


Baer, in put mag 
ientific 
method became widely used 
ment of suppurative infections. It is now 
considered by an increasing number of 
surgeons to be an inexpensive, simple and 


efficacious treatment 
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necrotic tissue, and so remove it 


and 
conditions for bacterial 
their 


humerous 


from the wound, 
development are unfavorable. In 


feeding, maggots also ingest 
bacteria which are destroyed as they pass 
along the alimentary tracts of the mag- 
cots. 


(2) During the 
ment, the wound secretes a 


treat- 
thin, serous 


course of the 


discharge which carries out with it great 
numbers of bacteria, thereby decreasing 
the number within the wound. 
(9 ah 
(oO) rhe 


which would otherwise be absorbed by the 


proteolytic end-products, 
patient’s system or remain in the wound 
and furnish a favorable medium for the 
bacteria, as well as the destruetive bac- 
terial exotoxin are ingested by the mag- 
eots and are rendered inert. 

(4) The massage effect produced by 
the vermicular motion of the maggots on 
the granulating areas has been found to 
be a beneficial action. 

(5) During the period of treatment 
there is a change from an acid condition, 
characteristic of infected wounds, to an 
alkaline condition. This 
effected by the production of ammonia 


change is 


as a result of liquefaction of necrotic tis- 


sue by the maggots and of the exudation 


of calcium carbonate through the body 
walls of the maggots. The alkaline con- 
dition thus produced is above the opti- 
mum reaction for the growth of many of 
the organisms associated with suppura- 
tive infections, and hence results in their 
destruction. 

(6) It has been shown that allantoin 
(CyHgN4Os) and urea (NH.: CO: NHbo), 
found in the urinary secretions of mag- 
gots, have excellent therapeutic qualities. 


DISEASED CONDITIONS TREATED WITH 
Maaocot THERAPY 
Table 1, 


of the various diseased econdi- 


prepared by Robinson,* is a 
summary 
tions which have been treated with mag- 
Robinson points out that they are 


gots. 


+ p. 68. 


TABLE 1 


ECTIONS TREATED W 


1AGGOTS 


Cellulitis 
Deeubitus, 
Empyema, 
Felons 


Gangrene, : 


Mastoiditis 
Osteomyelitis, acu 
chronic | bones 
tuberculous 
Periostitis 
Uleers, chronic 
syphilitie 
varicose 
Wounds, infected 


sloughing malignant 
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all of a purulent nature, and he stat 
that 
found satisfactory for use in tubercu 


maggots have generally not be 


bone lesions unless they were complicat 
He further states tl 
maggots have been used with some su 


by osteomyelitis. 


for the removal of superficial, sloughu 
cancerous areas, but not before necr 


occurs. 


DISCUSSION OF OBJECTIONS TO 


Maacaot THERAPY 


The most frequent objections to ma 
vot therapy have been that the met! 
is time-consuming, expens've and trou 
some. Some objections have been 
to patients wel 
that the nerv 
patients wit 
vivid thought 
allowing maggots to feed upon them 
that the treatmé 
A few objections ha 


pain and discomfort 
often 
tension 


very great, and 

experienced by 
imaginations at the 
exceeded the food 
may have done. 
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ugh some of these objections may 
the 


therapy, they are now 


been justified during earlier 


ot maggot 


er important because of the many 


ements in the process of culturing 


maggots and in the application of 
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Still others 
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the patients 


fully when 


appreciate what 


is being done | 
Conecernn 


the efficacy 


ment itself, its wide acceptar 


cient proof of its merits 
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rots were 
made in 1557 
the late Dr 
therapy on a 
method became user 
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considered by an increasing 
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PRIMITIVE FISH-HOOKS 


By ELKAN J. MORRIS 


NEW YORK, N. Y. 


MAN in the first stage of his existence 
took much of his food from the water. 
If on certain stretches of land intersected 
by rivers, dotted by lakes or bordering 
on the seas, shell-fish, cetaceans and fish 
were found to the exclusion of land ani- 
mals, primitive man might have been 
forced to depend upon the art of fishing. 

After brute instinct, which is imitative- 
ness, came adaptability. The rapid 
strides of civilization, considered in their 
material sense, are due solely to the use 
of such implements as are specially 
adapted for a particular kind of work. 
With primitive man this could not have 
been the case. Tools, whether they were 
axes, hammers or arrows, must have 
served the river-drift and cave-men for 
more than a single purpose. People with 
few tools adapt these to a variety of ends. 
The Kafir with his assegai fights his bat- 
tles, kills his eattle, carves his utensils 
and shaves himself. It is only as man 
advanced that he devised special tools for 
different purposes. 

According to our present acquaintance 
with primitive habits, if man existed in 
the later Miocene, and used a lance or 
spear for the killing of land animals, he 
probably employed the same weapons for 
the destruction of the creature—possibly 
of gigantic form—inhabiting the seas, 
lakes and rivers. The presence of har- 
poons made of bone, found in so many 
localities, belonging to a later period may 
not in all cases point to the existence of 
animals but the presence of large fish. 

Following closely the advance of man, 
when his implements for fishing are par- 
ticularly considered, we are inclined to 
believe he first used the spear for taking 
fish ; next the hook and line; and later the 
net. It is possible that for a time he also 
used the bow and arrow. 

Interesting as the history of primitive 
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history is, we, however, occupy ourselves 
with the forms of the primitive fish-] 
The earliest form probably was a s) 
piece of polished stone. The illustrati 
(Fig. 1, a) was copied from one at th 
American Museum of Natural Histo: 
It was found in the valley of the Som 


France, in a peat bed twenty-two 
below the surface. The age of this p 
bed has been variously estimated; lat 


authorities, however, place it about 7 
B.C. 
Wonderful changes have occurr 
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Fic. 1. a. STONE FISH-GORGE, FROM THE VA 

OF THE SOMME. b. BRICOLE, FROM THE LAKI 

NEUFCHATEL. c. BRICOLE, OF A LATER PI 

d. DOUBLE HOOK, FROM THE LAKE OF NEUF 

TEL. é. PREHISTORIC FORMS. f. DOUBLE HO 

BARBED, FROM SWISS LAKES. g. BRONZE F 
HOOKS. 
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this bit of polished stone was lost of to-day who had lost 
hat onee was a lake. Examining this imitate it with a bit of wire 
of worked stone, we find it fairly When we compare the 


polished, though the action of count- showing only the outlines, 


ears has weathered its smooth sur- evolution of the fishhook 
In the center a groove has been cut appreciated Returning 
he ends rise slightly from the mid- gorge, the work of the Neolit 
It must have been tied toa line and it is evident that the man 
ed with bait; the fish swallowed it followed the shape handed d 
e gorge coming crosswise with the by his ancestors; and as this 
t was captured. stone from the valley of the Son 
lhe evolution of any present form of a most remote period, how mu 
ent from an older one is often must have been the Paleolithic fi 
everly specious than logically con- of rough stone. It might have bee 
nevertheless, I believe that in a splinter of flint attached to 
se, Starting with the crude fish tendril, in lieu of a line, that the 
[ can show the steps that ulti- was taken 
end with the perfected hook of In tracing the history of the 
it should be borne in mind that 
Swiss lakes are found the re- lapping of periods must have take 
f the Lacustrine dwellers. Among By this is meant that at one and the 
any implements discovered are fish time an individual employed t 
es of bronze wire. When these forms weapons of various periods. To 
studied we notice they are copies of western hunter lights his fire 
stone gorges of the Neolithic period. match. This splinter of wood tipped 
fairly well known now that the early phosphorus, the chlorates,  sulf 
worker invariably followed the paraffin, represents the progress ma 
patterns. The Lacustrine gorges chemistry from the time of 
» been named bricole. A bronze bri- ists. But this trapper is sur 
Fig. 1, b) found in the lake of stowed away in his pouch, rea 
‘hatel is made of bronze wire and emergency, his flint and _ steel 
nt in the simplest way, with an open Eskimo, the Alaskan, shoots his sea 
‘allowing the line to be fastened to an American repeating rifle and 
The ends of the gorge are very of a knife, flays the creature with a 
htly bent, but were probably sharp-_ splinter. The net of the Norseman to-day 
| when first made. is sunk with stones or buoyed with wood 
\ bricole which varies from the rather certainly the same devices as were used 
traight ones, found in the Lake of Neuf- by the earliest Scandinavian—while the 
belongs to a later period (Fig. net so far as the making of the thread 


; 


It is possible to imagine that the goes is made by the most modern of me 
dweller, according to his pleasure, chanical appliances. Survival 
‘one or the other of these two forms require some consideration 
fishing implements. As the double’ that of material, the first 
Fig. 1, d) required more bronze, the stronger reason for persistence 
bronze at first was very precious, he then very curious to note that fish-hooks 
rht not have had material enough in not made of iron and steel, but of bronze 
arly period to make it. This device or alloys of copper, are still in use on the 
owever, a clever one, for a fisherman coast of Finland 
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Fig. 2. a. ALASKAN FISH-HOOK. b. ALASKAN HALIBUT-HOOK. c. RUSSIAN FISH-HO 


The origin of the double hook having 
been satisfactorily explained, to make the 
barb on it was readily suggested to the 
primitive man, as he had used the same 
device on fish-spears and harpoons. 

This double-barbed hook from the Swiss 
lakes is quite common (Fig. 1, f). Then, 
from the double to the single hook the 
transition was rapid. Single bronze 
hooks of the Lacustrine period sometimes 
have no barbs. Such differences as exist 
are due to the methods of attaching the 
line. 

Hooks made of stone are exceedingly 
rare, and though it is barely possible that 
they might have been used for fish, I 
think that this is not conclusively shown. 
This, however, must be borne in mind; in 
catching fish, primitive man could have 
had no inkling of the present curved 
form of the fish-hook, which, with its 
barb, secures the fish by penetration. A 
large proportion of sea-fish and many 
river fish swallow the hook, and are 
eaught, not by the hook entering the 
jaws, but because it is fastened in their 
stomachs. In the fisherman’s language 
of to-day, a fish so captured is ‘‘poke- 
hooked’’; and accordingly, when the rep- 
resentative of the Neolithic period fished 
in that lake in the valley of the Somme, 
all the fish he took must have been poke- 


hooked. A bone hook, excellent ir 
has been found near the remains 
huge species of pike (Esox). IH 
made of the tusks of the wild boar | 
also been discovered with the Lac 
remains 

In commenting upon the large s 
the bone hook, its proximity to tl 
mains of a large fish was noticed. W 
the endless varieties of hooks belo 
to savage races are subjects of discuss 
the kinds of fish they serve to 
should always be cited. In the exam 
of hooks which illustrate works of tra 
a good many errors arise from the si 
fact that the writers are not fisher 
Although the outline of the hook b 
curately given, the method of securi 
to the line is often incorrectly draw 

In Fig. 2, b, an Alaskan halibut |! 
is represented. The form is a co! 
one, and is used by all the savage 1 
of the Pacific; but the main interest 
in the method of tying tue line to t 


hook. Since the fish to be caught was t 


halibut, the form was the best adapt: 
the taking of this large flatfish; but 
the line been attached in any other ¥ 
then exactly as represented, this big f 
could hardly be caught with such a | 
In the drawing, the halibut-hook |! 
but slightly inclining toward sea-bott 
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cht of the bait having the tendency 


t. In this position it can readily 
by the fish: but should it be 
| in a different way, it must be 

iately how difficult it would be 
In this Alaskan 

t be recognized the first idea of 

call to-day the center-draught 
A drawing is also given of a steel 
peculiar form coming from north- 
tussia (Fig. 2, ¢ The resemblance 


the Alaskan and this Russian 


UP OUR 


hook is at first 
both are cor 
ciple Wi 

by the fish ai 
by the fisl 

i | the 

uid « the A 


R 
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SPEEDING UP OUR READING 


By Dr. WILLIAM BURNETT BENTON 


VICE-! SIDENT OF THE 
We Americans pride ourselves on being 
But despite our 
gh degree of literacy, few of us actu- 
It doesn’t mat- 


ition of readers. 

y know how to read! 
much what our intelligence quotient 
most of us read no better than a child 
More than 
of all school failures are traced to 


id in the eighth grade. 
1 reading habits; even scientists and 
holars often read no more efficiently 
in day laborers without education. To 


¢ 
A 


it quite bluntly, we are a race o 
ne eripples.’’ 
Teachers and psychologists since the 


rn of the century have been trying to 


evise new and more effective methods 


reading. 


Now, after 20 years of ex- 


eriment and research, Professor Guy T. 


iswell] 


of the University of Chicago, 
tected two machines by which our 


f 


reading habits may be diagnosed 
ired. 
A few 


s laboratory. 


visited Dr. Bus- 
He put me on a stool 
nt of a big rambling apparatus 


that 


weeks ago | 


d the ‘‘eye-movement camera’”’ 


resembles the testing machines you see in 


’ > 
‘IIST S office. 


rly into place on a chin rest. 


My head was fitted 
About 
n front of me was a printed eard. 
me to read it aloud. 


roftessor tol 


UN 


As I began re: 
a movie 
from my eyes, a 


smal] 


ry 


mi 


trained 
the movement of my eyeballs 


( 


mm ¢ 


) 


Ce 


rror 


if 


ime 


ac 


S, 


} 


; 
a at 


, 
With 


The mirrors 


mit ~ 
peal 
; 
; 
s ik I 
i a T) 
} 
; 
\ +} 
‘| _ t 
in NOOK 
1 
W re atin 


a beam 


tube resembling a stovepipe 


end of the tube was the camera, 
a movie record of my eyes as the 

When I finished reading the 
Buswell took the film from th 
After an assistant developed ai 
it, the scientist showed me tl 
series of short jagged lines, e 
ated by rreguiar jerks an 
‘*That,’’ he said, ‘‘is the way 
Each short line represents a | 
Each jerk shows where your 
from one phrase to anothe 

I learned t] S we read « 
is moved socket by six 
coordinated r nerve ¢ 
that they move tl eyes tog 
beautiful exampi team 
reading, b yes SW pi 
print, not sm ly as j m 
but jerkily, 1 ries of kang 
‘*fixating’’ s ssive points 
line. We ought to er ar 
line of type in three Jumps 
take six or eig! Some per 











makings 





96? 





to down a line in a couple of glances; but 
poor readers stumble along one word at a 
time, going backwards and forwards and 
making a dozen or more eye-swings to 
the line Incidentally, we are blind 
while our eyes are moving; they have to 
stop to see. For maximum reading 
speed, these stops should be about one 
sixth of a second; actually many of us 
pause for a second or more; these over- 
long pauses and needless backswings of 
the eye retary our reading speed any 
where from 50 to 90 per cent. 

I asked Dr. Buswell why most of us 
read so wretchedly. He explained that 
we had been taught wrong Almost 
every man and woman over 35 learned to 
read in school by the oral method. Our 
teachers had us read orally, in order to 
teach us how to pronounce. Since we 
pronounced only one word at a time, we 
learden to see only one word at a time. 
As a result, most of us read no more than 
half as fast as we should—and with 
twice as much muscular work for our 
eyes 

There you have Dr. Buswell’s diag- 
nosis of our bad reading habits. But he 
is not satisfied merely with diagnosing 
them: he has devised a second machine 
to remedy them. This machine, a much 
less complex affair than the eye-move- 
ment camera, consists of a regulation 
home film projector and a small screen. 
With its help Dr. Buswell is ready to 
expose his ‘‘patient’’ to the cure. 

The projector flashes a story on a 
screen. not a word at a time, not a line 
at a time, but a phrase at a time. Each 
pliase is about a third of a line. The 
‘*p iient’’ practices how to absorb the 
phrase at a glance—one glance only. 
When he has mastered this, he is reading 
a line of type in three eye jumps—only 
half as many as before. Not only has 
he become accustomed to phrase-reading, 
but he is denied the opportunity to 
glance back 

The reading film projector can be 
operated at any speed. For the first 
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lesson, Dr. Buswell flashes phrases 





about the patient’s customary rea 





speed, say 200 words a minute for , 
an hour. The next day the speed 
up to 225 or even 250. After 20 

lessons a story is being run off at | \ 


words a minute for those who mak 


most progress. 9 
Then another movie is taken of ¢ nhras 

‘‘eripple’s’’ eyes on the eye-move! 

camera. The difference in the two fil ‘ 
the ‘‘before’’ and the ‘‘after bi 

often amazing: the latter test us ' Rhvt 

shows less than half as many jagged 

The patient is reading twice as fast 

with less eye-strain! Dr. Buswell f 

that some older people (many of 

volunteer ‘‘guinea pigs’’ are over | \ 


can step up their reading speed almost 
easily as the young. Exceptional « you 
have improved 100 per cent. in 20 

sons. A group of adults recently 

creased their average speed by 32 
cent. in 15 lessons. The norma! 
says Dr. Buswell, can easily learn 
to read 500 words a minute and w 
stand fully what he’s reading. To- 
on an average, we read only about 

Do you ever wonder why your eyes | 
easily? Do you think it’s beeause y 
read too much? More likely it’s be« 
you "ve wasted your eye-power. Liste 
Dr. Buswell : 

‘*Eyes were made for the distant 

for looking at sheep on far-off | 
When we focus them on something ¢ 
like a newspaper of a book, we make t 
muscles tense. And don’t be fo 
Those eye jumps are hard, mus 
work. Figure them up and you'll 
that your eyes make 240 jumps to ¢ 
a single page of a book. Try wrigg 
your finger 240 times, and you'll w 
stand how often your eye muscles g 
work-out on every page.’ 

Some day, reading projectors like D) 
Buswell’s may be standard equipn 
in schools, libraries and adult edueat 
centers. But for those who can’t v 








tracking oftener, but 


attitude 
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| then, who want to start their eye- 
proving at home right now, the pro- 
sor has a few pointers: 
1) When you read, don’t ‘‘ voealize,’’ 
is, don’t say the words to yourself. 
Vocalizing is to reading what the hunt- 
dl peck system is to typing. 
2) Try recognize whole 
at a of 
Not all people read phrases in 


always to 


uses glance, instead single 
words 
same word-combinations, so you'll 
bably develop your own groupings. 


A 


Rhythmie reading is good reading. 


metronome, or even beating time with 
hand, helps at first in aequiring 


smooth, even eye jumps. 
}) Push forward. 
read at a pace a little faster than is com- 
rtable 


ure 


Force yourself to 


‘“*You’re never learning when 
comfortable,’ says Dr. Buswell. 
find yourself back- 


be- 


At first you may 


soon you will 


TY) 


e accustomed to the new speed. 
+) Approach your reading with an 


The 


of genuine concentration. 


more purposeful your reading, the more 
apid it will be. 


UP 





OUR READING 


fe 
09d 


Mere improvement in one’s te 


hnique 


; ; 


of reading is no guarantee that a person 


will have a richer, more meaningful 


reading experience. But experiments by 


Dearborn of Harvard and Dodge of 
Yale have shown that reading becomes 


more pleasurable and profitable when 
the optical difficulties accompanying it 
don 't 


earn pain 


are reduced to a minimum. If we 


know how to use our eyes, we 


fully and only at a snail’s pace. Speed 
ing up our reading means speeding up 
education—not only in school, but in 
later life. Of course this doesn’t mean 


‘*race through’’ our read 
to reflect 
the most valuable parts 
But, 
one can see, that’s quite another matter 
and = ineffi 
nti 


population 


that we should 


ing; pausing on what we've 


of 


of the educational process 


read is 


one 


any 


as 


from reading laboriously 


ciently, a single word at a time | 
of the adult 


learn to read more rapidly and skilfully 


large sections 


they will be incapable of that indepen 


dence of thought which comes only from 


a wide and intimate knowledge of the 


printed word 
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ELECTRICAL GENERATION AND 

X-RAYS 
Faraday’s discovery of electromag- 
netic induction was the most important 
event of the nineteenth century, declares 
Dr. Arthur H. Compton, University of 
Chicago Nobelist in physies 

Why? ‘‘Empires would fall apart, so- 
ciety would become disorganized, if the 
electrical machines based on Faraday’s 
discovery were put out of commission.”’ 

The discovery of x-rays by Roentgen 
in 1895 is perhaps the greatest event 
within the lifetime of persons now living. 
What could be of more purely academic 
interest than extending the spectrum of 
electromagnetic radiation to a thousand- 
fold shorter wave-length ? 

Dr. Compton compares the conse- 
quences of Roentgen’s achievement with 
the dramatic events of the world war. 

First consider death, he says 

Such data are hard to find. 
lords do not want them advertised. In 


The war 


the world war there were about 84 mil- 
lion soldiers killed in all the armies, one 
fourth of the able-bodied men now living 
in the United States and Canada—a tre- 
mendous slaughter. 

Yet of the 450 million people then liv- 
ing in the countries at war, Dr. Compton 
points out, some 50 million will have died 
of eancer. The lives of some three mil- 
lion others will have been saved from 
eanecer by the use of x-rays and the 
radium which was diseovered as a result 
of x-rays. If you add to these the con- 
siderably greater number whose lives 
have been saved by the x-ray diagnosis 
of tuberculosis, a broken bone or an in 
fected tooth, it becomes evident that even 

1 Watson Davis, director, Frank Thone, Rob 
ert D. Potter, Jane Stafford, Emily C. Davis 
and Mar jor Van de Water, staff writers. 

24 


SERVICE 


in the warring countries x-rays will 
saved as many lives as were take 
battle. 

X rays have also had their great 
nomie and political effects, not so 
matie as those of the war, but pet 
What d 
mean to the economic and political 
of the United States to be integrated 
radio? Yet without x-rays, no ra 
For the radio is the child of the electr 
and the electron owes its recognition 


even more far-reaching. 


the ionization of the air by x-rays. Sir 
ilarly, were it not for x-rays we sh¢ 


not now have sound movies or long dis- 


tance telephony, or radio beacons 
vuide air mail, or a multitude of ot 
devices that rely upon electrons for t 


operation. 


BASIC RESEARCH IN INDUSTRY 

Research is one of the most used, 
most abused terms in the English 
guage to-day. Dr. Karl T. Compt 
president of Massachusetts Institut 
Technology, has defined it—in its si 
is the application of 


available knowledge and techniques 


plest terms 


the systematic search for new knowle 

One of the hardest jobs of seientit 
leaders is to convince industry, at 
large portions of it, that research pays 
the long run and that new knowledge 
the springboard from which is laune! 
future progress of the nation; indust 
and otherwise. 


} 


One of the commonest short-sight 
habits of a company is to apply what 
ealled research to improve existing p! 
ucts, while, at the same time, basic lo! 
range research is neglected. 

ly 


sents the difference in the two pictures 


a recent address Dr. Compton pt 


Suppose a hundred years ago, he sa 
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trial laboratory has set out to the seeds and changing then hror 

p more efficient types of lamps somes This is the first time that new 

It would have st idied flames, oils, wicks, and valuable « non 

mneys and so on. But it almost cer have been produced by hi 


would not have studied magnets, To Canada forests ar mport 


perties of metals, electrical cur acres are being cut daily for 
ts and high vacuum other needs. Scientists ar ‘ing f 
Yet it is out of such studies in pure’ ward to fast-growing pop trees 


arch that have come modern lighting place the original forests. Car in cy 
‘ommunication by wire and radio. tologists find that natural hybrids b 
lhe King of England is once said to have tween European and native species, w 
1 Michael Faraday of what use were exceptional vigor and some promis« 
s experiments with compasses, magnets disease resistance, have an extra set 
wire. To which Faraday replied, chromosomes, those minute bearer 
‘Your Majesty, of what use is a baby?’’ heredity within the germ cells. They ex 
In many ways applied research, mak- pect to use this fact in breeding rapid 
present things better, is comparable growing trees 
th doctoring a grown man already in, Canadian aviation has been aided 
past, his prime. Fundamental re- through the design of airplane skis for 
irch produces the ‘‘new baby,’’ which use in landing on the winter’s snows 
turn out to be another genius or in-_ All sorts of things from farm windmills 
‘tual leader ; or—to keep the analogy to laundry are being investigated in other 
eht—another new and powerful in- laboratories 
istry. In many projects that imaginary line 


between the United States and Canada is 


THE CANADIAN RESEARCH 
COUNCIL 
One of the finest buildings in Ottawa, 
Canada’s capital, houses the Canadian RESEARCH ON INFANTILE 
National Research Couneil, which to the PARALYSIS 


Dominion is what the National Bureau Much research must still be done br 


obliterated by cooperation between scie} 


tists working on the same problen 


Standards is to the United States and fore infantile paralysis can be brought 
it the National Physical Laboratory under control, it appears fron 


s to England. tions of a group of experts who 1 


sa ‘‘cradle of industry’’ where new’ conferred in New York City In fact, 
istries are born and nurtured and Dr. Thomas M. Rivers, of the R 
vhere old ones are rejuvenated. A com-_ Institute for Medical Research, t the 
v of scientists of all varieties is at group tl 
in laboratories within the building, Epiden f infant 
in various colleges cooperative caused by a filterable viru However 
jects are under way. all eases oceurring In an epiden 
Storage and transport of food is being paralysis may not be caused by thi mit 
died as an aid to Canada’s commerce. virus. Furtherm : rent viruses 
New developments in agriculture are be- may be operative in different « mies 
r applied. This means that the n must be 
Piant hormones that speed growing’ carefully handled and prot ring 
may have important practical results the very earliest stages of thi ness 
being manufactured and used exper!- **Skilful protection before wrong pos 
tally. A new kind of barley, with tions are assumed and weakened m S 
mise of superiority over the original overused or stretched has m 


has been produced by heating ference between the resulting « bility 
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and restitution to normal life,’’ a report 
from the U. S. Public Health Service 
States. 

In order to assist physicians, nurses, 
physiotherapists and parents in protect- 
ing muscles weakened by this ailment 
and in restoring them by proper exercise 
to full usefulness, this same government 
bureau has issued a lengthy bulletin 
giving detailed instructions on eare dur- 
ing the period of recovery from infantile 
paralysis. One of the points emphasized 
in this bulletin and by authorities gen- 
erally is the importance of not starting 
corrective exercises too soon. Another 
important point is to avoid the slightest 
fatigue during exercises. 

Infantile paralysis is not expected to 
become epidemic this summer. It is 
never safe to make predictions about 
epidemics, but past experience shows 
that during epidemic years the number 
of eases usually increases sharply toward 
the end of May. With only the normal 
seasonal increase this year, public health 
authorities feel that there will be no more 
than the usual number of cases this fall 
and summer. 


CHANCES OF A CHEMICAL CURE 
FOR CANCER 

THe chances appear good that a chem- 
ical cure for cancer will, some day, be 
found. This hopeful view is justified by 
a review Dr. Carl Voegtlin, chief of the 
National Cancer Institute of the U. 8. 
Public Health Service, recently gave of 
the present status of the chemical attack 
on cancer. 

The future angle must be kept in mind, 
for so far there is no chemical cure for 
eancer and no successful method of treat- 
ing this condition except by surgery, 
X-rays or radium. However, Dr. Voegt- 
lin says that in the experimental chem- 
ical treatment of cancer, when mice, not 
humans, are the patients, ‘‘some sugges- 
tive results have been secured.’’ Refer- 


ring to the way one germ-caused disease 
after another has fallen under the attack 
of new chemical remedies, Dr. Voegtlin 


says ‘“‘it may not be over-optimistic 
look forward to the time when sim 
results can be achieved in the chem 
treatment of neoplasia (cancer 
Among the results achieved by var 


researchers, which Dr. Voegtlin believes 


indieate ecaneer might yield to chem 
attack are the following: 

The growth of spontaneous breast 
cers in mice was arrested in nearly thr 
fourths of the animals following in. 
tions of extract from the placenta 
from the skin of embryos. In over o1 
fifth of the animals the tumors actua 
crew smaller. 

An old gout remedy, colchicine, a ¢ 
tar chemical, arrests cell growth and 
cent research indicates that the growt! 


certain mouse-cancers can be checked 
this drug. 

Certain sulfur compounds have br 
found to have a definite growth-check 
effect on breast cancers of mice. 


When mice with another kind of ea) 


cer are given a substance obtained fri 
one kind of bacteria, hemorrhage 
regression of rapidly growing cane 


occurs. 


LINDBERGH GLASS HEART 


Newest triumph of Colonel Charl 


Lindbergh’s ‘‘glass heart’’ apparatus, 
supplying oxygen along with the fl 


it circulates to organs living outside th 


body, is accomplished by using blood 
what might be termed a living foss 
And blue blood at that. 

The creature that supplied the blo 
is a member of one of the oldest zool 
ical aristocracies on earth, the horses! 
erab. Horseshoe crab shells are fam 
to every stroller along the sea bea 
They look somewhat like crabs, but 
considerably more primitive, and tl 
have a history running back hundreds 
millions of years. They may even 
ancestral to the rest of us, throug! 
race of sea animals long since ext 
the ostracoderms. 


The problem of supplying oxyge! 


through the fluid in the ‘‘glass heart 


ry 








e\ 








f 








¢ had the experimenters stymied. 
They found they could not use hemo- 
bin, the red pigment of ordinary 
rtebrate blood, because it very quickly 
ke down into a compound that would 
carry oxygen, called methemoglobin. 
Then, relates Dr. Richard Bing, of 
Columbia University and the New York 
Presbyterian Hospital, it was decided to 
the blood pigment of the horseshoe 
b, a blue stuff known as hemocyanin. 
\ lot of erabs had to be sacrificed to get 
. sufficient supply, for each crab yielded 
\ about 100 eubie centimeters, or a 
scant half-teaeupful. 
The blood itself was not used. but the 
wyanin was extracted and purified 
through a long series of chemical steps. 
When it was added to the cireulating 
uid in the right proportions it worked 
» successfully, keeping various mam- 


mal 


an organs like kidneys and thyroid 
glands alive for several days. 

oddly with 
Hemoglobin 


ntaining oxygen is bright red, and 


Hemocyanin contrasts 


hemoglobin in one respect. 


when the oxygen is gone it turns blue. 

Hemocyanin is blue when oxygenated, 

d when its oxygen is exhausted it has 
lor at all. 


A NEW SOURCE OF INSECTICIDE 

Devil’s shoestrings trail along the 
whole southeastern seaboard of the 
United States, from New England to 
'exas. They aren’t of any use now, but 
me to come a new American industry 
nay start from them. Promise has been 

inted good enough, at any rate, to 


+ 


stify the spending of considerable re- 
irch time on the project, by a team of 
The U. S. Department of 
Agriculture tells what they found in a 
v technical bulletin. 
Devil’s shoestring is a plant. It be- 


SIX Scientists. 


gs to the pea family, and it is known 
such other names as rabbit bean, tur- 
pea and goat’s rue. Botanists eall 


t Tephrosia. It looks rather like a vetch, 


nly bigger. 


In the tough, woody roots of devil’s 
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shoestring chemists have found the same 


compound now obtained from the roots 
of derris and cube, imported in quanti 
ties from the East Indies and tropical 
America, for use in making sprays to kill 
flies, mosquitoes and other insects. This 
compound is called rotenone. It is harm 
less to man and other warm-blooded ani 
mals, but deadly to insects; hence its 
popularity as a spray ingredient 

This discovery of rotenone in the roots 
of devil’s shoestring does not mean that 
an all-American insecticid 


A great deal of 


ploneering research must still be carried 


e ind istry can 


be built up overnight 


out, paid for either by the government 
Probably the 


government will be ealled on to do this 


or by private enterprise 


preliminary work 
Participants in the research reported 


in the new bulletin were A. F. Sievers, 


G. A. Russell, M. S. Lowman, E. D 
Fowler and C. QO. Erlanson, all of the 
U. 8. Department of Agriculture, and 
V.A. Little, professor of ent mology at 


the Texas Agricultural and Mechanical 
College. 


DARWIN ON MAN’S MENTAL 
EVOLUTION 


Darwin was not a complete evolution 


ist. In his famous book, ‘‘The Descent 
of Man,’’ he considered the evolution of 
man’s physical nature only, but neg 
lected the mental and social sides, de 


elares Dr. William E. Ritter, emeritus 
professor of zoology at the University of 
California and honorary president ol 
Science Service. 

Darwin recognized that these non 
physical aspects of man’s life are defi 
nitely parts of his nature, and as such 
must have been as subject to evolution 
ary influences and resulting changes as 
his head or his hands or his language 
Yet, Says Dr. Ritter, ‘She never tackled 
the problem in a detailed way. He seems 
to have regarded it as metaphysies and 
as such quite unsuited to his special in 


terest and ability as a student 


Dr. Ritter himself refuses to acknowl 









edge a gu between the so-called phys 

ical and metaphysical. In his recent 

studies he t kes the po ition that ‘‘ know 

ing, thinking 1! understanding are 

nds activity as insep ble from lr 

ne thi sas are nutrit 7, yr met bo 
io | reproducing 


ving things as mechanisms, heeause the 


more naive mechanists, at least, uncon- 


e it almost impossible to look 


upon mental and social phenomena as 


being really parts of human nature 
Their explanations either over-simplify 
them, almost to the point of denying 


their existence, or they set up a body- 
versus-mind dualism that is repugnant to 
sound philosophy 

This 


isms aS machines was started a couple of 


wav of regarding living organ- 


Freneh 
Dr. Rit 
Deseartes 
but a 


therefore having a 


centuries ago by Descartes, a 
W orth 


ter’s opinion, is the 


noting, in 
fact that 


originally a naturalist 


philosopher. 


was not 


mathe naticlan, bias 


in favor of simple exact descriptions. 


did 


away 


Darwin, a ‘‘natural’’ naturalist, 


much to initiate the modern drift 
the ¢ 


lations. 


from ‘artesian mechanistic specu- 


INHERITANCE OF RHEUMATIC 
DISEASE 
rheumatie disease 
but it 
hight of 


THE 


The that 
in families is pretty old, 
the 


studies by a research team from the chil- 


runs 


idea 
takes on 


new significance in recent 
dren’s department of the Johns Hopkins 
Hospital, the Johns Hopkins School of 
Hygiene and Public Health and the U.S. 
Public Health Service 

The figures reported by group, 
Drs. Frances E. M. Read, Antonio Cioeco 
and Helen B. Taussig, show such a strong 
family tend the that it 
mstitutional susceptibility 


this 


disease 


eney TO 
suggests a ¢ 


to the e If scientists, following 


mndition 


this lead, can find definite characteristies 


build or reaction which are asso- 


oT hody 


with rheumatie disease or ean 


ciated 
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learn the ordael a wl cl cases ¢ \ 
nha tamily t might solve some 
inknowns about this disease and 
perhaps point way to « 

rhe mat condition under ¢ 
sion 1s not arthritis, which also us 
be called rheumatism, but the kind w 
appears as St. Vitus’ dance, rheur 
fever or rbeumatie heart disease 


seriousness of the problem is appa 


the estimate that rheumatie | 


from 


disease al ne kills het ween 25 000 


30.000 persons every year, nearly 


whom are under 30 years of age 


Germ infection is considered by 
scientists to be the cause of the cond 
but 
living quarters have 
implicated. The findings 
Drs. Read, C and Taussig to 


Journ ll of Hygiene 


some doubt environment 


cold climate, dietary lack and 


also been stror 
reported 
1Occo 
American seem 
throw on the 
factors. 
Rheumatie eonditions were 


much more often in brothers, sist 


and parents of rheumatic patient 
in those of non-rheumatie children 
the significant thing is finding rheun 


fever almost three times as often am 


uncles and aunts of rheumatic pat 
and almost eight times as often an 
their grandparents as among w 
aunts and grandparents of non-1 


matie children 


FOOD VITAMINS AND FREEZING 
With 
age methods there is little or no loss 


the 


modern canning and ¢ 


vitamin content of foods. 


eases of fruits and vegetables 


some 
canned variety may show a higher vy 
usual * 


min content than the 


ordinary housewife ean 


ucts that the 
at the 
The 


least, the 


market. 

reason : that. for 
eanned fr its, 
tables are p eke 
fore time p 


1 quickly at harvest 
the 


le SSCS, 


oxidation that 1 


Tl e? SO) eall 


sometim 


rmits 
vitamin C 
and 
long 


sults in 


fresh fruits vegetables, 
| eradually 


stored tor periods, 






_ 














vitamin C content and may be in- 


is respect, to the canned 


> n summary, is the finding of 


r R. Adar 
State College. He cited the fol 
yr as the human needs for vitamins 


known facts about vitamin pres 


Vitamin A is needed to aid in prevent 
‘tion, for normal vision and nor 
erowth. It is preserved by cold 
Canned vegetables compare fa 


y, in vitamin A content, with the 


Vitamin B, acts as a nerve stimulant. 


s not destroyed by low temperature 


Vitamin Bs is required for the proper 
oning of the gastro-intestinal tract 
the maintenance of a healthy skin 
EK rh is not yet known about it to give 
nee on the effects of canning or cold 
Vitamin C prevents seurvy, helps the 
rvation of normal denture and gives 
strength and elasticity to the blood ves 
the body. Proper canning and 


frigeration tend to preserve it 


Vitamin D prevents rickets by aiding 
proper utilization of calcium and 
sphorus in the bones and teeth. It 

very stable and presents no preserva 
problem 

Vitamin E is the anti-sterility factor 
diet, is quite stable to heat and 

s easily preserved at ordinary tempera 


S 


IMPORTANCE OF INTELLECTUAL 
FREEDOM 


More important than the actual dis- 


‘les and inventions being made t 
v is the preservation of the maght to 
ngage in research. For several years 
intellectual world has been shocked 
| disturbed by repeated instances of 


nent men of learning foreed to leave 
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EXPLORATION BY BALLOON 


By Dr. JEAN PICCARD 


DEPARTMENT OF AERONAUTICAL 


Tue free balloon was invented in 


1783. It 


adventure and only after live animals 


was with a great feeling of 
had been carried into the air and brought 
safely back to earth that men dared go 
aloft. As the 


balloon was able to stay in the air for 


soon, however, as free 
hours at a time, attempts were made to 
use it for exploration. This exploration 
extended in two directions: vertical and 


horizontal. First it was the observation 
of the upper atmosphere which attracted 
How high could man 
vo and still live? How did the air differ 
the at the What 
would the temperature be at great alti- 
tudes? 


general interest. 


from air eround? 


In the second half of the last century, 
when photography became possible un- 
der the free 
balloon was extensively used for taking 


more general conditions 
photographs from places which could not 
possibly be reached by any other means 
of transportation. It was at this time 
that 
most remarkable pictures from the Alps. 


With a skill attained by few others, if 


‘*Captain’’ Spelterini brought down 


by any, he could pilot his large balloon 
close to the Swiss glaciers and take most 
beautiful photographs. He was the first 
man who flew over the Alps and he was 
also the first man ever to fly over the 
Egyptian Pyramids and over the Sahara 
Desert. 

At the same time the Swedish 
explorer Andrée started his ill-fated ex- 


about 


pedition across the north polar wastes. 
He succeeded indeed in exploring un- 
known territory but, unfortunately, his 
balloon could not stay in the air as long 
the bold 
Andrée and his two companions died on 
their return trip by foot, and the results 


as aeronaut had anticipated. 


DD lend 
aiV 


ENGINEERING 
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of their great flight 


to civilization only long after the trag 


death of the three explorers. 

During the first hundred years aft 
its invention the free balloon 
the atmosphere well known to mank 
and the possibility of navigating it 
means of the dirigible balloon and lat 
by means of the airplane might st 
remain a dream, had not the free ball 
first shown the way. 

In the years just prior to the wor 
free balloon flights 


war several 


made in order to check on phenome 


like adiabatic compression, diffusion 


Vases, absorption and loss of heat. T! 


flights, although not producing scientit 


of 
nevertheless, 


results revolutionary 


showed, that the gond 


of the free balloon could be transform: 


into a physical laboratory of gr 
efficiency. 
The free balloon, at 


not go very high, and for the explorati: 


this time, cou 


of greater altitudes one had to rely « 
tirely on the pilot balloon and the sou 
ing balloon. 


are unmanned. The first one, the pil 


balloon, does not even carry apparatu 
It is observed by means of a telescope « 


wel 


importa C 


were brought back 


had mad 


Both of these instrument 


/ 


a theodolite, and the only results it cal 


vive to the observer are speed and dire 
of at heights. ‘1 
second one, the sounding balloon, is 


tion wind various 


much improved instrument of meteor 
It carries various apparatus wl 
their 


ogy. 
. 


automatically register 


f 


findings, 


usually on a revolving drum, so that the 


results may be read by the sender onc 


the balloon has been recovered. 


The discovery of the st ratosphere by 


de 


sounding 


Teisserene Bort is entirely due 


these balloons. It was wi 
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wn from previous flights that the 
her one goes the colder the air gets. 
lhe decrease is about one degree Fahren- 
or each three hundred feet. This 

s what is called the temperature gradi- 
To his great surprise the French 

‘ tist discovered that when a certain 
w temperature was reached no further 


ie took place at still greater alti- 
es The theory explaining why 
should be such a phenomenon was 

ter given by Humphrey, of the U. 8. 
Weather Bureau in Washington, and by 
E. Gold 
Bort concluded, a little too hastily, 


From his findings Teisserene 


t above a certain limit, about seven 

eht miles high, the air was com- 
No vertical currents 
This re- 
was called the isothermal layer or 


y stratified. 
would take place there. 
stratosphere. 
‘his was the time when it was gener- 
assumed that in the absence of any 
mixing of the air at great altitudes the 
various gases of the atmosphere would 
‘ate according to their densities. 
Some text-books of this period contain 
amazing statement that the strato- 
sphere consists mostly of hydrogen. 
fortunately, the same sounding bal- 
ns which had told us about the exis- 


‘ 


if the stratosphere were also able 


’ 


bring down specimens of air which 
were then analyzed in the chemical labo- 
ries. These analyses showed that 
air from as high up as samples could 


btained had very nearly the same 


mposition as it had at sea level. The 
th is that the stratosphere, as first 
‘ived by Teisserene de Bort, does 
exist. Small disturbances exist 
erywhere, even in the stratosphere.' 
The only information about winds 
ih we have from heights above the 


ng his seeond_ stratosphere flight 
Auguste Piecard had a silk flag hang 


eet below the gondola. This flag was 
n during the whole flight, even when the 
ter showed no variation of altitude and 
mn itself seemed to float in pe rfect 


ity. 


eeiling of the highest balloon has occa 


sionally been obtained by observation of 


the tails of large meteorites. These ob 
servations also show that there is in the 
air no place of perfect calm. We know 
of no region in the atmosphere, high or 
low, where some mixing does not take 
place, and this mixing is always more 
important than the separation DY ray 
ity of the constituents of the atmo 
sphere. 

A substantial prize offered some thirty 
years ago by the New York sport enthu 
siast, James Gordon Bennett, did more 
than any other single factor to promot 
free ballooning all over the world The 
great International Air Races and the 
training connected with them were for 
years the grandest thing one could see 
in sports. Unfortunately, they had to be 
interrupted during the world war. After 
the war, there were several reasons why 
free ballooning never attained its former 
It is true that the Gordon 
Bennett air races were resumed, and 


popularity. 


several active balloon clubs were devel 
oped, but never did free ballooning as 
a sport become what it had been 

One of the reasons was, of cours the 
ever-increasing success of the airplane 
Not only did the latter promise to become 
of greater military and commercial im 
portance, but the distance record and 
even the altitude record were taken away 
from the balloon. Only the uninterest 
ing endurance record was not beaten by 
the airplane 

At this time, however, and very fortu 
nately, the free balloon was again used 
for explorations of various kinds. The 
German airplane builders wanted to 
know exactly how the gasoline engine 
would behave at great altitues and in 
order not to complicate their investiga 
tion by the introduction of several un 
knowns at the same time, they carried 
their engine up in a free balloon, the men 
using oxygen masks for breathing 

The famous Michelson-Morley experi 
ment was repeated in a free balloon by 
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Auguste Piccard. This Michelson-Mor- 
ley experiment is among the most diffi- 


cult experiments ever performed in a 


I 
pl ysical laboratory. The whole relativ- 
ity theory depends on it and yet doubts 
had been expressed in some quarters 
about its findings. It was stated, specifi- 
cally, that the results of Michelson and 
Morley would have been different if these 
two scientists had not confined their 
work to a laboratory built under ground 
but if they had placed their apparatus 
a few feet above the earth’s surface. 
Auguste Piccard demonstrated that 
under the conditions under which he 
worked, 7.¢e., in a free balloon at 10,000 
feet, the old findings were correct: the 
wave-length of light was independent of 
the direction of the light. This means, 
expressed in a more popular form, that 
there is no ‘‘ether drift.’’ Auguste 
Piccard showed that it is not only possi- 
ble to repeat the experiment in the lim- 
ited laboratory built within the gondola 
of a free balloon, but that it is far easier 
in, a free balloon to eliminate all possi- 
bility of error from outside influences. 
Instead of rotating the apparatus inside 
of the laboratory, he rotated everything, 
apparatus, laboratory, gondola and bal- 
loon. The measurements were made at 
night, of course, and there remained no 
outside influence which could act differ- 
ently from different directions. The 
balloon, moved by two electric motors 
with two propellers, made 150 rotations 
per hour. All measurements were re- 
eorded on photographic films and the 
final readings were made later in the 
laboratory. This experiment demon- 
strated, once more, that the possibilities 
of the free balloon as an instrument for 
physical exploration were far from 
exhausted. 

This kind of experiment could never 
have been made in an airplane. It 
needed the steady rotation around a ver- 
tical axis of utmost stability. There is, 


indeed, no better bearing than the spheri- 
eal balloon floating freely in the tranquil 


air of the night, high above the 
towns and country 

At about the same time, some 
years ago, one nation after a 
adopted a new method for meteorol 
forecasts, the so-called Norwegian 
mass analysis method. The older, 
the classical, method tried to for: 
the weather by observing the wi 
map on which the isobars were d 
The determination of these isobars 
lines of equal barometric pressure 
the result exclusively of observat 
made on the ground. The well-ky 





unreliability of these older forecasts w 


taken as a necessary evil. The 
method, however, is based on the w 


standing that the weather is not only 


result of conditions prevailing on the s 


face of the earth, but that the weat 
forecaster must be given a complete 
scription of conditions throughout 
atmosphere, at high as well as at 
altitudes. Furthermore, not only 
pressure but also the temperature 
the humidity of the whole air mass m 
be known. The amazing results of 
air mass analysis method could not 
to make it be adopted by all weat 
bureaus. This gave, of course, a 
mendous impetus to the development 
sounding balloons. The sounding 
loon is the instrument par ezxcelle? 
inform us daily about temperature 
moisture in the upper atmosphere 
The ordinary sounding balloon is m 
from pure rubber. It is closed, 
while it rises. the hydrogen in it expal 


The ascensional force remains consta 


during the whole flight. While the | 


loon gets bigger and bigger, it pass 


through air layers of lower and lo 


density. Therefore, while the bal 
gets larger its resistance per square { 


diminishes and, as a result of these t 


factors changing in opposite direct 
the speed of the balloon remains pr 
eally constant during the whole asc 
There always comes a moment when 


++ 


balloon ean not expand any further wit 












EXPLORATION BY BALLOON 





eecding ts limit of elasticity card suffered fron heat I t 
e balloon explodes invariably tempe re Ww 1) lot | 
nstruments, attached to a para nei Dur the se ‘ 
oa second balloon not targe fered from the Cold Thi en 
support Them entirely reacl perature went down to 10 
(lt sal \ Krom thes Xperiel Ss I ! \ 
t necessary for air mass ana ever, des VI 
ve the sounding balloons reman to =hay nvel 
elling over a long period of throug! he fhel 
: |. indeed, the rubber sounding By using the system prop ! 
uuld not be mac Without ¢o \Irs. .Jea ‘ mal rricl othe 
ranstormation, to remain at its their fliel N \ 1) 
ade Tor al \ meneth of Tine hor \| vy pserve 
sounding balloon has also beer heir ¢ tempera ‘ 
| other purposes than for meteor ne fron 7 nthe on 
K \l Kil nm California am mor r 1 iy I: 
(;ermal nt t to ¢ Spore ( | ‘ The ‘ ‘ i ! 
avy apparatus to heights never Wu oa” 2 This was miplishe , 
by man In this field, however, by any complicated machinery but by t! 
sults which the sounding balloon simple dey eof having a heat-absorbnu 
ect are very Incomplete and at black paint on the lower part of thr , 
ne time as Millikan and Regenet adola and by having the top p Wi 
( their methods of investigation, with a heat-reflecting pat vid 
te Pieeard took once more to the ine line between the two p iS Ww S 
balloon for exploration. His aim inches above the *‘equator of the « 
reach a region where he would dola. The inside of the wa 
ne tenths of the air below him entirely white “rom now o1 en 
miv one tenth above. There. ol a stratosphere gondola hee T 
the atmospheric pressure Is ex anv more from heat 
tenth of what it is here The The new rondola was, | \ ths 
neter, instead of standing at thirty only alteration needed to trai rm the 
as it does at sea level, shows only old free balloor nto the st here 
‘ nches of pressure These condi balloon The desig f the baw. the 
are reached at an altitude of about ropes, ete., and the met 
eS were very probably The n (tit 
vas clear that no human being could part of the invention \ ! 
d observe at this reduced pressure — seription of these problems 
: when breathing pure oxygen detailed discussion of thi 
re a new gondola had to be cde bevond the seope of tl Wi 
It was spherical and hermeti must be content with mere nin 
sealed The air contained in suel them 
ndola of seven feet diameter was August , x ( 
nt to keep two men alive for a few were able to make three flights wv t| 
ni or this reason, a complete — original balloot 1931, 1932 1934 
veneration apparatus was put in More flights were made wit n 
ndola The temperature regula larger stratosphere ballooi rom Rus 
vas made by choosing proper paint and the United States 
t side and outside. The gain of heat tant these fl sv N 
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most i } other flrahts had s sole ol rv , ‘ " ) rop 
mill t) tive \ stigat } | cays mpresses x r¢ \\ Vi ! 

T ; ; + \ 
it ! s l l l LCS ! iS ! >> \ ‘ Ale ! \ 

‘i ; } } ; } t 1} } 
named rl Wied nH ( HnvVves 1 } } < t) hie j ) ( ‘ 
Ligat 1s l S progi Ih pp! : ip! \ blasting DS ol Thre nstantalre 
Sp troscopy fPCTIOLIS sp PASE ( hea ist I} . met! cl wl 

‘ |. +} a m . 
mens, e Ol S Tlin iS Well as miiiecl mproved DS Cosviis, Makes 
. +] + " 


Piceard and the author, most ol e COS wt outsick f the gondola and r 
mic ray apparatus were cesigned by \ the 1) lot from the work of hand 
G. Swann and his collaborators at the heavv materia These and other 


‘ranklin [nstitute, Swarthmore Pa the stratosphere b nana t} 
Among the various alterations and quility of its occupants 

improvements of the stratosphere bal On these stratosphere flights s 

Loon subsequent to the first Thigetit by nea \ Bake OID ited Ost ra 


Auguste Piecard. two or three must he atus wer aed On one of the A 


mentioned i, 


, trig ) ' 
( 1S { () ‘) : 
, ‘ flliehts One 


valveless balloon by Max Cosyns, the — yejiehed 600 pound On this same 


assistant of Aus 


vuste Piccard. This sys the balloon was successfully ane 
tem allows the pilot to release gas stantlyvy rotated while in the stratos 
through a tube hanenu uv down from the This allowed tl hser if : if ti 
zenith of the balloon This tube 1s al west effect of cosmic ravs. an eff 


Ways open by changing the position which physi ists are greatiy mnteresl 
of its lower end one releases t| eC Yas be While tl CSE stratosp! ere fligl ts, 
low any desired point in the axis of the properly prepared are exceeding!) 

for the explorers, they have the 


mconventence of also DdDelng exceed 


eXDeNSIVE This is the main reaso 
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takes InanyV Hours before the 
s found and the instruments 
‘he results, although scientificalls 
Value, Can rarely be used for ai 
forecast Meteorology is ther 
ith interested in the radio ba 
This is a sounding balloon wil 
record the reading of its insti 
It sends the results down lmmed 
radio. The readings are thus 
in the laboratory minute for 
while the balloon is going up 
meeting of the American Meteor 
society in Kansas City, Lange, 
vard University, demonstrated the 
stem at the airport. As soon as 
oon had left the ground, the ap 
s in the hangar began recordu 
cally the pressure (7.¢., altitude 
corresponding temperature and 
tv. <All these data were therefore 
ately available to the air mass 
for his weather forecast 
sts have also started the use « 
balloon for cosmic rav investi 
The results are still very frag 
v, but they are certainly very 
aging. Since for cosmic ray inves 0 
n we need a longer time of observa 0 


He. Johnson and the author used 


When it reaches ts ce ne sible 








oO on ‘ 
¢ balloons made from Cellophane 
Cellophane is not elastic, and the 
an be built with an open appet 
a manned balloon With a rub a small rip pane S 
oon this is not possible, since matically, starts the bal 
always has a tendency to contract trip 1 earti | 
expel the gas unless the balloo make sure that 
sealed Tl e sealed hal Oo} during the 
see) aiwavs rises ft | 11 se rea ob this pro 
\ Cellophane wliioon looks el Cross | 
eC a manned stratosphere ba lool secon thie hie . 
artially inflated and pear-shape siderab 

















movement 


Kkinvel (fil 


the Depart 


of Minnesota It traveled 


and landed 613 miles fron 
prone Tl ( ellophane ba 
prtever beside the rubber ba 
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hactor every one can make 
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Tl es 
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WILLIAM WALLACE CAMPBELL 


4M WALLACE CAMPBELL, one of 

at figures In America’s university 
entific work, departed this life on 
14, 1938 One of his colleagwues 
t. G. Aitken, has written an appre 
if Dr Campbell’s life and work 
ent number of Scenes A bioe 

s to appear in due course fron 
Academy of 


tributes have been and will be pail 


National SCLELLCeS and 


services of our distinguished fel 
tizen. The writer can not speak 
ithority of Dr. Campbell’s work 


tronomy, but can in his humble way 
few words in profound apprecia 
his life and its significance to his 
v and his fellow citizens 


{ 


the time of his death President 


pbell had passed his seventy-sixth 
lay In that period of about three 
ters of a century he attained witl 


} 


rkable versatility achievements o 
rank in teaching, In research and 
stration m one of the world’s 
observatories, and in the adminis 
of one of America’s vreat uni 
eS Born in Ohio and a eraduate 
Universitv of Michigan. he passect 
Inathe 


rn from a professors! Ip of 


s and pra tical astronomy throug! 


Sitions of astronomer, director of 
~¢ Observatory and president of 
ersitv of California Ile was 
service as the director of tl 
Observatory for a quarter of a 
and in the 


presidency of the 
rsitv of California for seven vears 
vear 1915 he was president of the 
Advance 
Science, and in the period 1931 

National 


His honors. bot] 


e and abroad, were many and dis 


an Association for the 


Was president ol the 


mv OF Serenees 


shied But these brief statements 
signify merely his versatility and 


aluable service They ado not 


Ve Is 
reatures 
1 1S 
heat 
Tite Worl 
mac Cel 
loval 
and Worl 
tion has tl 
0 lial 
official ass 
hnevel Kl 
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} 
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the Euro 
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to | Ss] iS 
TOMS } 
Tio re 
high stan 
thre ach 
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lon, ho 
and hie 
eNaliy 
yy st i! l 
rami! 1 
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He ¢ 
aut bhi 
1! pre ‘ 
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re ‘ \ 
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RESENTATION TO PRINCETON UNIVERSITY OF PORTRAITS OI 


PROFESSOR EDWIN G. CONKLIN AND PROFESSOR 
. CHARLES F. W. McCLURE 


atternool 7 Baccalaurea 

. June 19, 1938, portraits of Dr 
Girant Conklin, Henry Fairtiel 
professor of biology, emeritus 


Dr. Charles Freeman Williams \ 


e, Class of 1877 protessor ol VALE t t st rt 
» 
erigtus vere presented To | rinee 
ersit, The oceasion marked 


th anniversary of Professor Mi 


s vraduation from Princeton am 
eenth anniversary of Professor t ne 
'S association witl Prineeton 


trait of Professor Conklin was a 
the universitv Trom manv of his 
es, former students and friends 


Me ire s portrait: was the eft of 


rs of the Pr neeton ¢ leiSS ol ISAs 
Co! ~ ) j 
es, former students and friends > 
Pal } } — > 
portraits, which are the work o 
. ‘ . is ~ 
elohy Youne llunter have been 
the main hallwav of the Bio 
Laboratories nm (auvot Hlall yy 
} Livineston Farrand, rormertiy 
of Cornell Universitv and - 
( 
Princeton in the Class of | 
sss epresented the donors in present ) ( 
( 1] 


portrait of his classmate, Dh 


In part Dr 
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E CAMBRIDGE MEETING OF THE BRITISH ASSOCIATION FOR THI 
ADVANCEMENT OF SCIENCI 


British Association for the Ad Was pres 


nt of Selence held its annual hatics and pl . . 1929 
this vear in Can bridge ro aent Of thre | - s ! 1O4 
17 to 24.) This is the fifth meet Ilis 
! association to convene in Can CIS! 
and the secona 1h the present Viiel t met \I rr Iss4 
Cambri first rece 1 ti \ 
Association at its tl rl meeting Trail 
1833 tinder thre presiddene otthe thie nssociat , . x - 
Professor Adam Sedewick. The eveni Wedn \ 
I met avain | Cambridge ! Tithe reve ( ( i rie} ly it 
vhen Sir John Herschel was pres Vas eX] cle ( 
ind has since convened in 1862) address on ** Natur Vis \ 
the presidency of the Rev, Profes- Aided by Science | 


\\ is, and in 1904 when the Rt with observationa ‘ 
Hon. A. J. Balfour presided euleesdn. snitaitteer eit the 
~ vear’s president of the assoc la Vation Tro reatures of thy 


s the Rt. Hon. Lord Ravleiel at the human eve, and wit! 
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ST. JOHN’S COLLEG! 


ships between science as a whole and 
modern warfare. Two evening discourses 
to members were to be @iven in the Arts 
Theater the first on the evening of 
August 19 by Dr. H. Godwin, on ‘*The 
Historv of the Fens,’’ and the second on 
“The Contribution of the Electrical 
Kneineer to Modern Physies.’’ by Pro 
fessor M. L. Oliphant on the following 
Monday evening, August 22 

The sectional meetings of the associa 


tion began on Thursday, Auewust 18. and 


eontimued daily except Saturday, until 
\ueust 24 Presidential addresses in 
he sections meluded ai cdiscussion on 
ir dyok 1) Profes ! ( ‘) (iibsor 
(‘hems The Kk 1) pmel 


a Study oft Technique, ”’ by Prof 


T. Griffith Tavlor (Geography 


‘Changing Outloo 


ence,’’ by Professor R. V. Sout! 
Kneineerineg “The General Pl 
ovv of the Plant Cell and its Import 


for Pure and Applied Biology,’” by 


fessor W. Stiles Botany and 


Proper Function of Administrat 


Publi Kaduecation a by | sargent 
‘ation Sectional transactions e) 
a very wide range of subjects, in 
’ , developments mm nueleat ) 
! ? i? hey ST) met! Ss 

! tl Isto ( tt fens, sol ! 

! NI ri res i! | }? iD 
lieation mid ss f road sa 
ransport real) ‘ ) } 
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} 








